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SClhMCIi Tf'AC'UrNd GUIDt'-UNl’S 


cxlcncl scieriLC cickiCdLicm lo the vast nuirtbeis who have icmained outside the pale 
of formal education. 

3 Childicn with special Uilcni oi aputude should be provided opportuiutics to proceed 
at d lasiei pace, by making good quality education available lo them irrespective o( 
then capacity to pay for it 

4 Tlie availability ot books at low prices is indispensable loi people’s education 
EtloiLs should be made to secure easy accessibility to books toi all segments of the 
population Mcasuies will be taken to promote the ciiiality ol books and to develop 
Ihe reading habit and cncouiage creative willing, 

5 Edncaiional technologty should be employed in the spiead of useful infomation, the 
tunning and retuiining of teachers to improve quality - both in the lorrnal and the 
aon-lotinal .sectors. 

b 'the generation ol lelcvant and culturally compatible cducaUonal prugramnies 
.should form an i mpoi taut component ol educational technology 


1,2 OhjeetivL's of Science I'eacliing 
1.2.1 d lie Upper Primary Stage 

The ohjective of teaching science at Ihe Upper Primary Stage aic to 

I Consolidate and strengthen the abilities aeqaned at the Lowci Prunaiy Stage 

2. Help the pupils undei .stand and appreciate tlie nature of scicniilic knowledge that. 

(i) It is replicable 

(ii) It IS based on ob.servation 

(in) It Is tentative 

(iv) it is empirical 

(v) It IS holi.stic, 

3 Emiihasise the relevance ol .scicntihe knowledge and ol ihe method ol .science in 
daily hie 

4. (.’reaic an cnviiuiinu m conducive lo gieater reliance on the use ol pnnciple.s and 
I'lUiLiice.s ol s( iciKc 

5 Acquaint the pupils with the dillcrcnt natural phenomena 

6 Develop an understanding of .scieniific language (symbols and lomnulae), 
knowledge and skills (or designing simple experiments 

7 Ennpha.si.se those piinciples, concepts, laws and theoiics ol science that are relevant 
lor interacting witli the envuonment 

8. Emptuisise the unity of piocesses in the dillcrent disciplines of science 

y. Develop the scicnUfic atUlucle, such as open- inmdedness, inlellcyciual honesty, the 
coinage to question, and respect for human dignity 

10, Emphasise ihc .steps involved m jiiopei deci.sion-inalang based on the .s'cicntilic 
method 



'ini' TIwW'IHMf) oi' SCLCNCTi - A KhW PPRM’r.CnVli 


3 


11 Use science ns :i means ol (lov'clojiinB piope-r social and moral values m the pupils 
i.2.21'he Secondary Staj^c 

The, olijcclivcs ol Icachiri” science at iJic Scconclaiy Level ;ue lo' 

1. Consolidalc and shengtheri Lite abiliLies iicquued at the Uppci Piimaiy Stage 

2 Acciuue an urideislandmg ot scientific concepts, principles and laws 

3 Develop lastiuiricntal, coninuinicatioiial and problem-solving skills 

4 Develop the scienlihc lenipet and (lie scicniitic attitude, such as open mindedness, 
micllcctual honesty, the com age lo ciucslion, and lespcct foi huirian dignity 

5 Cultivate social, eilncal, motal and aesiheiic values, which exalt and retinc the hie 
oftlie individual and tlie society 

f) Appiccialc the conuibutions ol scientists and develop scnsiLivily to possible uses ol 
sc lence, and concern loi a clean enviionincnl and the pieservalicm ot the ecosystem. 

l.d I'he Now ScieiU'o Ciirriculum 

fn ttie new science cuniculnm, the content has been orgain.sed on Ltie basis ol two coitsidcralioiis, 
namely, the contempntaiy developments m science and the learning ability ol thccluld The topic.s 
aic picsented seciucntially and hierarciucally on the basis ol complexity, liom the concrete lo the 
absitact Ttie leainmg ability o( the child piogrcsscs with Ins mental development As the cliild 
piogicsscs tiom Itie pre-primary lo the pi unary stage, his menlaUlcvclopmcrii piogicsses Irom the 
pie-opciational .stage to the concrete oiicrational stage Dining llie lallei part ol the Upper Piimary 
stage, ilie clnld gradually moves on to the formal opcuilional stage. 

The new curiiculum has been designed in consonance with the levels of mental development ol 
the child ft would piovidc piopei inputs and moie socuie connections lor the tiansUion horn the 
pic-opeiational to the concictc and fioni the concictc to the formal operational level of tnerital 
dcvclopmenl The foitnal-level concepts should piovide experiences in tena,s of examples, 
analogies and activities so as to make them easily undeistandable 

1 4 The Strnclure of the New LScicrice Curiiculum 

Science toi all i,s one of the most impoilant iccommcndations of the NPE-1986 rcgauling science 
education, At the Upper Prinnuy stage, the ciiniculum oigani.sation should lollow an integrated 
appioach In our envuonment ilscll, all ol us experience the laws of ruUmc — not as physicists, 
chemists or biologists, but simply as human bemgs. Science is, Ihciefoie, one iiucguUed whole 
and has alway.s bean so. The intcgiatcd science curiiculum icflects this unity ol science 

Up to the Upper Pninary stage, moie stress is laid on developing the concepts in a qualitative 
mannei without any emphasis on quaniiftcaUon. Fioin the secondary stage onwaid, the leiuncis 
should develop the ability of quantilyingofidcas andpiccisiou in ineasuicment. Thisrcqunes the 
introduction of iigorous laboratory woik, pro|ccts, activities in science, etc 
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Ciirriitilum Deveki|inieii( In Science 


Stii'iict; !S dynamic in its nature The knowledge ot icicna' keeps on changing, the e,\isling 
kiinwiedge being continuously modiLicduntl new knowledge added Sineiititie advanccinenl and 
icelinologicalpiogiess necessitatemodennzatum,and therclore die resiiuetunrig and updating ol 
llte L'uiueuhiiu I'l demanded irom time to lime. This natuie ot stumce iiqutits tlu‘ science 
ciiiiiciilum to be dynamic enough to re.spond to tlicehanges in contcmporaiy sciente. It should 
also respond aiiially well to the changing goals of gcncial education 

2.1 .Abilities I'Tpectcd to be Developed through Science Teaching 

Science education should develop well-dctined abilittcs in the cognitive, aliective and 
psychotncitoi dontauLS, It has been visualized that a poison with scientific litciacy aflet ten years 
)1 schoohni; must have the lollowing seven abilities which have been ideniilicd by Yash Pal 
Jomiiiittce constituted by the Department of education in science and inaihernatics NCERT, and 
Icscitbcd in it.sicfort 

1, d'lic ability to understand the following nature of scientific knowledge; 

Science is tentative, public, replicable, probabihsuc, humanistic and empirical. 

2. The ability to properly apply appiopiuitc science concepts, punctples laws and 
thcoiie.s in interacting with the environment 

.1 The ability to use the pfoec.s.s of science in daily-liic situations in solving pioblcms, 
makii ig deci.sion.s and extending onc’.s own Lmdcrsiandmg. Tlic diflcicni compuncriLs 
ol the process of science arc 

Classdymg, coinmunicating, controlling variables, defining opciauonally, design¬ 
ing cxpcnmctits, fornutlatiiig models, hypothcsi/iiig. mteiang, inlerpictmg data, 
rnea.snring, observing, predicting, questioning, using numbers, using the space¬ 
time telaiionship, 

4 The ability lo interact wUh various aspects of the eiiviioninent in a way that is 
CO siiitciit with the lollowing values that undeilinc science 



n.Ritu lUAiMnrviLoi’Mi'^i lu sr'ii..v'i 'i; 


/ 


Ui know ami Liin.U‘!:.limd, qucRliouiiig t)f alllhmgs anaich fui dataaiidiheii 
sneaniiis',, demand (oi \eiitication, icspci 1 Ini logit, consuleiation n! pH'ini'ics and 
consequences 

5. The ahilily lo undc.island and applet latc llu- )(iirit ctUcipiise ol ,sc lent e and let tino- 
logy and Llic intfriolationsliip'; ol Lhese wiili each lilher and with ollici ;is]'ccls ol 
society These laclois ol intcMiL'kilmnship among stiencc, U‘i hiioltigy and sock ty 
are 

Relationship between st lence and teelinology, veiiliable pioposiuons, social in 
rUie.nce oi seicnee and lechnolngy, nliimatc value til science knowledge, impact of 
science and technology, Si le.ntc rotjiiucs ofienacss, societal coniiol ol technology, 
ptihlic undetstnnding gap, rcsouice.s lor .scicnce/technology, linntation.s ol scicncc 
and technology, scientists and technologists ate human, scicnce/tcthnology and 
naiuial lesoutces, .science and other realms. 

6 Develop a iictiei, more sati.slying and nioic CACiling view of the universe and 
contiiuie science education thiuughonl lite. The iactois necessary for development 
of such a view aie 

Intnicsi, tonlidcnce, media picfcieritc, explanation preference, avocation, con¬ 
tinuous leamer, respon.se piefe-iencc, ne,w piclercncc 

7. Develop the following manipulative skills 

U.sing ol simple machines (strewdiivcr, saw, corkscicw), measuiing skills (willi 
kiifiwlcdge of units used lot vanou.s measutements), u.se of common agricultuial 
implements used lor picjiaiing soil, .sowing, thicshiug, iirigaimg, haivesling and 
Slot mg, inainterumcc ol bullock-carts, cycle and scooter, changing of luse wiic, 
using thcimonicle.i and balance, handling domestic animals, use and caic of 
micioscopc, meter stick, camera, calculaioi, Lipe-iccorder, use ol the following 
equipments — graduated cylmdei, timing device, sphygnomanometer, oscillo¬ 
scope, any instrument that lecoids data as a Innciion ol time, ammeter, some 
clectionic instiumcnt (like pfi metci) tliat measuies current as a (unelion of some 
other physical vaiiablc. 

The content and the leaining situations pertaining lo the above listed competencies have been 
discussed in a separate publication entitled Science Education for the Eirst Ten Years of Schooling 
developed in ilie DESM (NCERd’) in 1987. The facts, meihixls and practice of science should be 
used as tcxi-Ls for developing the abilities and values aheady stated. Scientific knowledge should 
also help an individual to question the existing bcllei;: pieiudic cs end practices ft should also help 
the child lo search foi tiuth and otdei in dillVrcni aspii t; • ^ nlc to make it mote harmonious. 

At the Upper Primary stagi;, llic endu is tod to con.soiKlaie. and strengthen the abilities 
acquiiedearliei The objective should be lodcvelupan under,sumdmg oFccrlain physical,chemical 

and biolugiCtil piiiiciple.s and Lheu ... ■■■ n- li i '.. mi. "i ,■ i, > .-^l 

as in daily llic. The child should also' i ■ ■ .n 

in designing sin'pl'-, 'P'' im. .-.p,; , ■ i i.c .'ku,'-.' it-(nrnta) phenomena. 
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Al till jcconilary ‘.tiific, the Icainri sliDiihl hi.' aliie lo iiiKii'istaml fuflluT (.hi baiH’ stiuf (tin' and 
jiiinci[)lca ut ac iciuo, with special k'Icicik e Ui ihe rclauon of seicncu Im aa.iu ulLuu', uidusLiy and 
U'chnnlogy 'I ho teaching ot sLience sluinlddcvidop an insight into health and cnviinnnicnl [vioic 
Stic/, iihaiihl ho hud cm precision and accuiacy nt (tiianlilative meataiicinonts, on colloanon, 
pio.srnttition and anal y,sis ot data and on di awing inlcionccs lioin Lhcin.Thc Icai tier .shimlddcveloi) 
the ability ofpiobleni solving 

12 Common Core ConifionenLs 

India IS a vastcouniiy wall widn ViUiationsin iis dit'leiciuparts with lospoct to language, leligion 
ciiltiiie and socio-oconuinic slams. tJnme ot tho.se liavc indiicctiy atfected oui cducaliotuil 
endeavour It is cssmitial to bring coni[)arahihiy in tlie edncaiional atnndards acioss dtllcicni 
logious ttne common cuiiieiilurii cannot he iniplcincntod in all pails ot India duo to the existing 
fliveisiuesKinddispaiilics The cuiricul.iretlor Is should be dnccicd U/ promote national inicgi ation 
social liifuun and ('uluvahrm ol values as cn.shrinocl m ihe ooiit.liUHioii The ciiiiieuluni should bi 
Limteiod aiourid the c.sscutial learning oiitcoiiic'i lor all Icarneis as rncniioncd carlioi in regaid tc 
the abdilics to be developed 

t[o'.vcver, the ciinicLtluiu should lie cliaraUoiired by a great degree oi flCMhility m lospoct ul 
crmient aad design and should bo based on local .situatioii.s. 

The hallowing aic the cominuu aie coinponcnis to be cncornpa.s.sed m a cuiiiciilum; (i) India’s 
common ciillural heituige, (u) egalitaiiarnsin, (in) deinociacy and seciilaiism, (iv) et|uality ot 
sotcf!, (v) piotccLion of the uivucmmcnt, (vi) removal ol sticial barnci;;, (vii) observanco ol a 
Muall-tairuly noim and (via) incuh alion of the scientific tcmpci 

2 .,t efforts ol theNCERl' 

In the direction of cuintulum dcvclopinenl in science, (he Dopartnient of Education in Science 
■ ' ‘'''1 . M . ' ’'CRRT S.I.- mi !i.h' .1 i sP i, ■' * d. ihm > '’'■mh' ■ .ii 1 

'ii > t . i| I '1 ii I . 11 I il I ! I, I'll.. I'd 1 1, iC < ii I ni>iiii I' 11' [ ''j I 

' ■' ' ' . ' ' ■■■! j' ■ Il ' I'i'i' III''' ■ 'I ‘ -'''I 1 ' o I, li.ji,' ,ii II 

■ I ' I in ' ... ,11,. I . i> I iiii 1 'll .'ih iiiiii ! ii '!■ ,''i I ,ii oil;',!' 1 ii in il' 

I " 11 III I '' ' I .ily. ■ii 'I ■ - 'll II' ' r 'I 1 III ni i| ' I L'l 1 II. uL'i p.ii |i' 

' 11 ' I,' ‘1 ii , teacher’sgm l 1 i 'i u, I ■ i"i.iii 1 ., m. ii'u i 'e' i 1 si. a in ii hiiig 1 .‘a.'nin 

' ' I. '.' 1 : 1 ' I ) jcliviiy 

2.4 The Rule of the Stide.s in hnpleriifntiiig the New Science Cuniciitiim 

Tlic SLieni e, cuniciilum developed by the NCFPT toi the Upper f'oinaiy and Snccnid.uy stages 
I anriot be implouinnicd in nvery slate ol the lountiy due to the hiige divni nties in cdiiLaruiiinl 
hiCiliucs and do,panties m cultiiio in sm lo-ceoriuinic ataiidaias and, above all in tlu ii(iy.’,iniil 
eiiViionmnnt. Tim may thoieloic adapt the NCF-RT cmricidiitn In these ca.sns, the coo 
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ciirrk Ilium consistiiiR of the, basic pnnr.iplos imd Laws ot sctent c, sfiould be jctaiiu'd in orotr lo 
mainUun the nununum edueaiionai KUindau! ol the leaunet:; "ibe cotniaon punuples and lav/.s oi 
'icu,-n(,e shuukl lx* developed in tetibooku on the basis ot the things, otcunciiccs and cxpcneoces 
ot ihc teanieis in the immciitaic, ciivuonincnt Ctiangcs oi addUum?, ot enumplca may Im; made by 
uicoiporaimg topics of local inijxjitanoe The cumculum developers, while developing the science 
content, shuiild keep in mind that the cunlcnl ol Ihc riuiiculiini js the mefliurn lluoup'h winch Ihc 
goals ol general cducatioti, laid down in theNPli- l^flo, h.ivt K- He achieved 

2.5 Mi'des of ncvchipHUint of (.'in iimlui Matcials 

There arc viuioii.s modes for the development ol cuniciilai nialcnnK' Two main modes me 
discussed hcie, 

(a) Tliitnigh wnlers woikshops 

(h) Thiough the ideniiticd aiidiois 

2.5J Thi’OURh Writei-.s ’Wkirksliops 

A wiitcis’ woiLshnp, consisiing ol ahoiii 20 pauicipaung iiicmbcis (subject experts, praclisiiig 
tcaclicrs, method inastere, pet ;utis woiking in voliiniaiy agencies) may be niganixcd by the State 
Frduc aiioM Bulhonues lesponsiblc lui dev Joping the cuiiicLiliiiii The duraucni ot tlu.*! v/orlcsliop 
may be 10-15 day.s, depending on the conteni lo be rovcicd In ihe beginning, the workshop 
itiembcis may lie esixwed (through ducuineuLsacni m advance) to, (i) diephilo.sophy ot the science 
'.0111 scs, (ii) the ba-Sic piinciplo'.ol developing cutiicuiarniatetnils, (in) die pedagogical considcra- 
lous, aiicl(iv) atonnatlo! developing, the material ttuoiigli vuiious Iccmm.s Then tlie pailicipants 
may be divided into groups ami alloiled one lo iwu units ol tlic .subject each. The gioups should 
Dicpaie the c.oricfipis and sub-concepts foi lh« unit;: allotted to them, ’'t1ie.se conccpis and 
,ub-coucepts should then be di.scus.scd m ttic wtiolc group tot modilication Atmr this, each 
laiticipating member should wj dollie material on each sub-coaceptof the unitailottcd lulum/licr 
in a totninonly agrexd style and iounai. tunaliy, the cntiic material should be edited by a team 
'.onsisiirig ol two to ttiiec member.;, ’'I'hc fust edition of itus hixak may he ircated as an experimental 
i.ditum Alter a tiy-uut for one academic .session, the iriateiial may be revised on tlie basi.s of the 
eedbciek leccived. 

2,5.21’hrough Identified Authors 

Tlic State cilucaiional age ’ ' .■ u'■ , ,i i I may identify theauthor.s 

from (iiiumg per, ons who ■ ■ . ngiescarch workinsome 

area ol scieuLe oi .scienceeducation Anexpenenced sctuoi personi . w i.' ■■ uuIj' ,■ lo.'i. ■ Hi' 

chaiiinaii ol a wilting tcarti, 1’hc auLhois and (iif ehanman ot the ' "lui" d. ‘i 

syllabus VIS n-vis Ihe o|pj>x.Live of ai icncL tcachiii;; mcfa'ioiied m thf hci ■'d'' v’p m 

achieving lti( goafs ol si imicc teaching Next the toiiuatioi willing d' ii .y . .i . i i. -, .n, , 
dividing the whole syllaljiis mio iimb; each auihoi may tx assigned one to tliicc units All Ihe 
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;iuthois wouiil wilte the required rnatcn.ils in a pic (Jccidecl loimal Alter all Ihc uiiiLs aie vvnitea, 
Lh(‘ Slate agciiey may oigaui/e a 'vaiLiihop to get lhi‘ whcilc inaiiu*renpL [cvicwcd dtie autlu'is 
may linalisc Uic unit'; act ending to ihc siiggc,Lions received in the workshop. Finally, the ediloi(',; 
may edit the iiuilerial aiirl iiuikc Upiesswoithy 

l.SJ (iiiidelitie.s (in tlic I'l eparation ol fiisti iictkmal Mnteniiil 

I he wilting ol iiisliiietioiial niatciial is a highly technical woik Given below are a lew uiipoitar', 
points wliith will help the authois in writing good inaicruil 

f I'ht’Tc.xihook 

1 1 he (Uitlior shnuld .suite die Icnrnnig/obicctivcs foi the unit in the beginning. 

2. 'I'lie lofiics should be picsenlcd in such a way (hat ah.stract/loiinal concepts tire preceded by 
Loncicle inateiiLils and analogies existing in the nnnicdiatc envnonment. 

1, Simple activiiics may be given wheicvci possible. 

4. I'he mice discipliiidiy appioach should be given due consitlciauun. 

3. Propel illustrtiUons should be given wherevei neccssaty 

d. An adequate number ol diagrams, giaphs and charts should be used to convey the idea at a 
concept, niuslnitions should rioteonsiituic more titan 3.1 pei cent of the written material 
7. Each .section in the unit should be lollowcd by a .set ol questions to test comprehension ol the 
eontent given in it. 

8 Questions should also be given at the end ol the unit These questions should be of all types 
— knowledge, compiehension, application, analysts 
y There should be piobleins intended to dcvclup problem-.soK ing ability, 

// The Teacher's Guide 

The le.it !lOl^’ .nude n meant to guide a teacher in using a particular iCAtbook Tlie nTatenal in the 
’ie.iehe,rs' Guide pmvuies aiiggesmms to teaeheis which help him in more effective planning and 
iLatlnng die suhjeei It .ilso provide' moie examples related to a concept; analogies, elaboiale 
ospianaiioiis ol tlie coiitei/is, and dcmonsiration expcniricnts Each unit in die Teachcis’ Guide 
should eoiiespiuul lo a unit ol die, textbook without duplicating the material. The Teachers’ Guide 
may bo developed on the iollowing hlle^ 

(A) The Introduction 

l! ftiovides a bii.'.l ovciview of the unit with sj^xial reference lo the content and highlights its 
[imrius oi aiipioai. li The intruduction should be motivating and should bring out clearly tlie aims 
fil lea^liing the, iiiiu, 

{B} Otjectives 

(he. objectives to be achieved ate given in behavioural terms in each unit 
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((■’) I'hi’ Conleni and us PtcsentaUon 

I'hc cciiiteiu |)i()''ides Id the icachc! Ini Mi'[i wise [inssLntdlii.n ul llie sni'p'"; .neli' i iii 

tenns oL alUrualivt appriiaLln.s, deiiionMialioii, unpiin'ised '•’cpriKiuMil;,, innilil; (luee, aiid 
.'.iudenLai livitu 'I'lir- additional in-iteiial, wlietnvei iiec essruy, is also includi dtu in'it a tin Mi(i)act 
uidtici moio (.nmtirchcrisivc and easily undeislandahle 

{[)] KcfcienL cj 

'I’lii, iitiiucs ol hooks [loijidiir loumals and luagii/ines nuiy be (lui/nk rl at iht, i tui fit e;,. (> niiu 

!'l 'I'h'j EvoUuiuan Mau nal 

i'oiniaiiee tvaluatiuri nietisuo'": dn' eslud 'o v/hieli the ohji i lives of a anit h,i''u tiean re hiv'/i il 
.SiLiiiniriLivi cvaluauun mtasiin s die iiiial oiiitinrii; ol leairioiii' by i u| ds 'the Lvdlisiiuin inaliiuil 
liclfis a [eaelici in hoih lomuiiive aiid .suminalivi ea.duiilioii ol Im/li i [iu[uls 

Tlu’ availability ol yood (|iir''.lnirr:, dieielon is unraneir d ne''s ;a. v 'I he V' /iivt nietit vvay b,i 
piovidiny this is to ilL'''elo[; a tolleodoii ol uuostions to < o’-ia all iin. ih mIi,iI iihdiiies f'l eie jii. 
SK ddfcacLit abilitit s — knowlul'ji-, euii'(iii ht iimoii, ainiln an -ii an d'” is, syiiiln'se' m levaliia- 
Luin 

hf, .1 oj ijik\\iinu\ iic/n^ inu! < luiiinhnrs 
I'll 1 lu'u Cnn\t/ii( iio/i 

The te'iii i['i'stioid e; assifeoded'vilb die siioii andioi.y ... iem pee, a as,'"'liili, na 

I'till ill 111 I'l ,, ,P(ir lat'd v/'lli if'i; rjhji c ii'a iyi« (|iif an ns i'hee . ■ , • vo hin ,a - ji lontSul 
(jiie -t;oiis/ii> lie 


(e) OeleLiiof. lyjK 

(nj ,';uii[)ly i‘viir. 

I'a'/e, boa '!yf/c 

'M,i ;e L'’ i ' ms vvineb |i sn i., uc le; oi'.i■ u■ i hi a ■ ter e jin i i, u y ■ iii;; .1 ; ei' s.i, i ,yy 

’ II' ' e Ol I 1 "I, dll 1'' f>/( 1 '‘• 11 ' a |i ' ; 111 ji' i i ,i ■ d" i n e. ., .n • < u,ii , i > j i,,' ii , 

jI ti 11lO' Iydd 1 lea s adi'/ o n‘IiLi' 1 ol’ i'111 1 hj 11 I 1 1 ,i'' M, I' ) M , 1 r a 1, 11 e ei 

'll 111 1, ( 111 ! J'ld.l'l(/l' I not' 1 '1 ne , ii.il l'“,}'!o d'ly (I I idu, iii 

Ij ' ; 111 /5/ V - ; ' f 1 1^ 11 II I I 11 , I I I ' / 'I , I Ji I. 1 I ill .1 I ' 'll, I li ll "j ' 1 III 

di'iniae'i e, rh' 1 yi'.ii',i ma, i. e lU" a.n ■ , i l - n ' ' 'e'l'■ ■ i 'do i dd 

lie 'OS fd dl I', tyi 'I I ii|i ‘ 1, Il I ; 1 ' ' n I I nil , I ii li',i ii I ii d'lie I I , I' 1 , I ,1 I ' dd 11 ' e , 

I doll 'Il t' I 1 1 ' IIH Id’ n I |. ;,r I ','i 1 r I If ' IJ'i" t’ii ' ,'(;’li’in Tii n' i i i ^ i j ■ kI | ', i i 'I d ' dli 'ai ii 
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ii) MuichiUK Tins lypc n) iti'in consisLsuI iwo lists in two columns The sludenL is icquiiod 
1) uiaich ihc LDutcnis ul nin. list with ihose of the otliei Tlie ilcnis must spccily the basis ot 
n.ilclunp jiiil ly|iL ol maU'liiii!' 

(ill) Miilupte Chnii c ll^m^ A rmiltiple choice itcmi consists (n) a stem which is written at the top 
III tin; iti m cither m the loitu of adiicct question ni an incomplete stalenient, ami' (b) tluec lo five 
iplH'iis, given one below the olhci, The o|)lioiis contain one right answer, the icinaimng thice lo 
lour bi mg distiacLois. '1 he stern may be a diieel question oi an incomplete statenicnt In the stem 
iii'i'aiocs shfiLild he avoided Anylhmg tliiu needs lobe ic(K;alcd meach option sliuuld be iijcluded 
111 die Mem I'he 'disUtiLlors’ must act ns 'clistractois’ to students ol the higher alnlily gionp and 
as 'aiiiaciois’ lo those of the lowei ability gioiip. The cotieet answer should not be cleaily visible 
l/om us IcngLli (11 piccisinn Fuithri, iheconed answers aie randomly arianged 

All Ihe options should have the same kind ol relationship lo the stem, wilhrts{x;cl locontcnt-niailei 
and hmmuigc They should lit with the stem in terms ot tense, aitich; and giammatical form The 
answei in the option must be conect beyond any argument 'flic clisuactors must be incoiiect but 
s'lmilar lo the correct ansv«r For this, the common misconceptions and common eijors of stuclent:; 
may be used in diMiuctots The use ol thi' words ‘all oi these’ oi ‘none of tfie alxivc’ should he 
avoided as lar as jiOM'ible, 

(iv) Reartanf^ainentltenii ■ In these items, tlie .student is icquiiccl to luiange the randomly picsenled 
subieeL material, 'I tic icairangcmeiit may he iti terms ot size, oicler of event,s/reaclivity/nuignilude, 
eic 


^npfily Type Ih'ni^lQiwsnons 

This type- of item requires answers to be supplied The fomi ol the answer may be a single woicl, 
a iihrase, a sentence or an essay These itcms/qucsiions may be divided into the lollowing five 
categories, (i) Simple qiieslions, (u) Completion, (iii) Shoit Answer, (tv) Long Answei, and (v) 
Problem-solving 

fi) Sirnplp Qiu’stions The simple questions have shoa and clear-cut answers. These aie direct 
quest urns, with the answers related to tlie main point in Uie question 

fn) Qmpleiion lype Items In these, the student has to provide a word, a numbci or a phiase in 
ilic blaiiL s{uicc provided m the question The blank space should he adequate enough to 
M’lommodak* the answer Shoiier or longer blank space Ihun rcciuncd for the answer somctimc,s 

mi'ieads the studciiU. 


fill) Shot; .UiM'crIteinslQiiLStinns This tyipe icquiics a very short answer in the form of citfiei a 
lew seuiui' K-; .ji .i dmgraui oi a snmii numt ncal The statement of the quesUun must be clear The 
i V ot ifu; v/‘ ■u!', Til ‘short notes' etc is avoided The scope ot Liu- au.swer must be Iiniiici! 
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livJLi>11!; Ans\>,'cr Queilions Theseuic essay type questions, lequuing long answers Thequesiin'is 
in this talegoiy should have iiniostiictcd lesponse hi addition to lesling Icriowkdgc, the high'-! 
menial abilities ot sludciiLs can also be tested by (!us (y[ie o! item Action vcibs iikc ‘<ontr;i;S , 
‘discintiiiutc', ‘compare', ‘cAplaiii’, ‘prove’, ‘show why'(or how), ‘define’, ‘ichile',etc , may ' e 
used in wilting this type of qiicsUori Phrases Itke ‘dtsciiss hitefly’, ‘v/iite an essay’, ‘exphi ri 
bnetly’, etc may be avoided. 1 he qiiestroti sluriild be s|.tecin<, and utiainbigiious, 

[\j) I'lohkm-solnn^lleins Asituatroii tcpiCMCiiUng a problem ls given as a question Thcpiobh m ; 
may be open-ended oi clo.se-criflcd Open-ended piobletris have more than one solution, 
close-ended ptubhan hits only onesoltrlinn 'I he [rioblcrns .should bco[icn-endcdas lar as pos'c' - 
Problems given in the text books should he avoided. 

IV Dcvtilnptnmt of Supple me nlmy Reading Matatal 

Everything cannot be pul in a textbook Many .siiidcriLs would like to know more on a pailii iil, i 
topic. SitpplenicnUuy icadttig niateiial.s should serve this purpose Al.so, one of the inipoiM a 
icconitiieridalions of the ^£-1986 is that childicii witti special talent oi aptitude should 
provided the oppoitiinilies to proceed at a faster pace by making good quality education avaiLit 
10 them. On the odiot hand, the slow Icaineis and liist-geneiation learncis should be allowed iii 
SCI then own pace. Different kinds of siipplciticniaiy leading and ciilliirally compatible sc ten 
education material can be developed foi the two categones of learneis The learners wiut s[ici i 
talent may bo piovided the inaicual which eiiiphasi/cs the .ipplication of .science and hcl[)S i 
develop the highci mental abilities, '['hese students may also carry out protect work and pat tic ipatc 
in OLil-ol-school science acuviues such as science exhibitions, science club and debates on cttrrciii 
topics ol science Material that provides guidelines toi these activities may be developed and gii'cn 
to the students Aspecial kind ol cnnchrnent/supplcmcntary material containing ciiiicnt mloiiiiii- 
tion on iinpoiUiiU science toincs may also be developed and made available to them 

Given below is a list ot suggested topics on winch the cniichmciU materials can be dcvelopc d h -i 
Upper Primaiy and Secondaiy stages However, the depth and treatment of content rnattcY wd 
vaiy loi the two stages. 

List of Suggested ropia for Supplementary Reading Materials 
I Energy and Energy Resources 

Iin[)ortancc ot energy, souiie of cncigy, wood, coal, petiolcuin, nuclear, geoiheimal am' ' 
cneigy, wind encigy, hydrockcliic and .soLii enctgy, etc. biodcgiadablc souiccs, placf , 
pnqiot.es I'oi which these souiccs of cncigy are used, fuel off icieru'y; met its aruldmucuLsol v. 
sources ol cneigy, Conscivatinn ol energy 
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1 Envimnncntal Pullittion 

Luic'k halaiice arul [tj, (.[isdubain'i’ as acaii.c oi polliilmti, an and vaatci piillaLajii, ()ollii(an(s, 
L'ction of puilulunis, bilciil Valley pioiccL, (’lupin mtivenifni, ck-aaiiit-'i '•! Cliunj,,! pm|CLl, 
riimd,\ valley pio|(X L 

1 [.rini;-/(‘nn Snctifyics ji‘t Srilvmsj fticd ‘IhorUu^i' 
ii)d tceoiaccs veisus popnlauon: laciois afli eiiiip;’ 

fa) lood shortage 

(h; IwrI piodiiclioii 

( l ) lood [ito.sei valKiii 

(dj eroii proieelniu 

(c) nuidi'ai apy ituilinal pr,ii"tu e:: 

(1) small tuiiiily uomu, 

4 Si lencC'baM'd llohbtc. 

fa) Gaideunu'’ plain collu'Uon. gralliiif' and hnadina cxpefuauita. 
fh) Pullufjon stwly, 

(c) ['ujlnvital SLiivey 

(d) Ina-raeLive fJiaita and raodel.s 
(C) keadiny, iil a'uin,il'- 

s 7 he Wofltl of Mil U'l/fpe Oi i’<i/i/.-hr. iiii.l Vii iisc'i 

II, (Idh O'lil typi's ol Cl IP; lis.Mie, ..inid' -nidlrddft.ini '.''i'. sii'di a ' .unO'‘P'l, diu tu Oa..I li 11 
Ida Invli'iy i ullunny, i ■ ononii. in'.pi)iLnKi 

I'l Hie /'hint.i Aunmcl !/; 

‘I.’ijjii (il [ilani;; '/a)i ll'uu (oimni/n n inn ■„ l>alai ; nr n ipi, ^ ■ _S’'.uw■'no 'IphiI 

in lull', wM'.'i in-. 1(1 v.'lnrli ilu v ,<ic ;n''(dai;l. er'ino/'in nn.i 'in i 

/ liiiiiei ‘in/iLiifv ui the M(ul‘ ni World 

(I.-rnnev eioP.if y'l',, rriL('‘, | .mi m ■. , l'-i ■ il nm ,1. s ip 'jinii ,r j, fi.il ■.i ■/, i r ,i i;ii.n_ , ii .ilIipi 
n'diriin , H'TiluIiuii yi in n, i'(iniiii runn, i n 

n I hr I inn< n.!' 

'I'. Milni '.’/‘ilLiii, pl'ui'.l" ;in I [il.iiiei'u j oi ml,, [i ,n_ i, ' i n i n yimiLi' r.i r , 'm i ' nL- I Pv ' lin 
■1 illdya'il I. S, lP( ..S dn 'll [iijilanei 'il 'lilU'.l.ii ai'Jni. ■ 'ilm n iin li . n nl'l 

.piL. .L n n. I. n In Pa anil iii riln 1 Miinili II.. 
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9 AiunitindAi/rniK E;w/i;y 

I'hi aloiii I', tilt',iiuidiiriitiiliil paiticicn! anatom, bmduiymimgy oi‘iriuclLus, 

ii.'iiumi diMiifcytiiiioii tJiaPiLim, nucle.ii HMtiion. coutiol nl nurlear lucliun'j. ni'Cieai lud, 
li'spiiiril n! ntir Icyt iiaidu' a, and jf-i jiroldcni', afomn. onciRy loi piiicrdiil puitiost'i 

!l) /dui/K .t 'i/u' I ihi. 

Ri'itluLcmmi ol I'tcml am.',',!-'a'd by plaatio inttiiai, MmpW nlidic;. and libin cliemtcal 
iiiatcnal,, s)iifi> iplns o( dim jpi'paraiion, irnpoitapi luqiorlic-; aunh as imisda stitaglh, elislicuy, 
ihciiiiilsLinilily atf , U'lci'! pl'idicsandlibien ''ts-a 'ns(limt [ifopctUfS 

11 I hr tdatiiNil Wealth oj hidia 

I? Mi’lois andWiin^’iah 

ripitiihuiiori [if I'lwiicats ni iiatiiie, um'< and ininn'“iAl:, ami places oi oaurrcnce, peiceiiltige 
Ldiiipo'iilion 1)1 t^liaiicnts [nesent ni oa-s atul nimml,:, enri'aimpituri - ■ lius/ miiLti torisuined in 
liidi I and now niu( h c/ijinied'' Afiplicaiioiis o! natural u '^ourm's iii hlc, ag'i'.ulturaj wealtli, kwsil 
liR'I ^ t miw I /atinn o! naluial wealth 

I )' di tefu e in twerjiilay LiJ(' 

(Rmimlir — kitthon, (leaning and \va,.hirig agciits, hninan tiealLli and hygiene ElectuLity, 
imiispiiiiLiUnn, coiiiuiunicaLion, cloining, lumsing eh 

d he slov/ h'tuneis should Itc provided with a ehllercfit kand of suppleincutafy materud tlut will 
liidp ihem to Sv! then own pace The mntiiials iinciei this categoiy should budge the gap tv,tween 
the pievum; knowledge ol the learners and iJiat required lor undcistanding the fiKssenl science 
t Liniciilum Aiienijas sbouki be made Ui relate the conlenl with then surrouiulmgs, giving more 
lucid and laniiliai examples and toriLich' matenals. 

flic siqsplcrneiitary reathng nialerials may be develoited eithei through workshops or by cominis-' 
sioning duthtns lollowed by icvising and editing, 
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(I .'1 he nidsl im[)ijrtarif link lielwccn the f Rn, ed' nnd cicvelopcis and the 

liin.iti . Hi.i.ns ol the ciiinculum (ihc sluctcnK) He plays a^ ol i-i die implcrriefiliUifiii (d 
i[i(nis piiiginninics in tmth the (oimal and Lie- non foinuii ediicai" -yt -ns The nniin lole ol 
d' hu;; IS leaching, and giudiniic to then pupiR, not only thiongh , i ‘ iic insuui turn and 
ilutials hiit akiO thiuiigh pcisouid ccjntaci, and in many oitici ways U a, fdou’, aecesaaiy inr 
feaHicr to rcni/'un in toiieh ivilh the latest devdopmenis tn co/iicnl, uhi' inioiial tnndvaLaiii-;, 
ij'cliiiig- leaiiiiiig methodologies, evjJiiauon, examination relotm etc,, tin on ii dilfcicnt contact 
logumuiies, relieshci lOuiscs, and training and oiicntatum couises 

' Present Status of Tesicheis’ Training 

Ik'ic ate dilleicnl agencies Like States CtniriciLs oL Miicalional Rcseatth and Training, Diiec- 
0 ! lies of Education, Colleges of Education, etc., in the Slates lliiit lookallci theiii-servicc training 
il it'.achcis depending on llic natuie ut tJie piograminc aniJ ific convenience of Ihc State ainhoi luci. 
riicie lucabout 12(X> msiiiulioiis in the coiintiy for itic itcdning of elementaiy school teacheis anil 
R)i) (nlleges tut iircpartng secondaiy icachcis A Luge number ol ihiato iiisUliitions do not have a 
ivell-cijuipped science laboiaiory whcie ptaciicnl experiments can lx perloinicd It is wtongly 
iiCMiruccI that the teacLiei-tiainccs have Icainj cnoiigli contcrit, both thcoiy and piactical, in ihc 
iciciicc subjCCLs in thrai Bachelors dcgiec couisc, and so no liirihei disciisoon oL cuntciu ol 
(iciionnnncc ol expcnnicnis i*. needed in the teacher tiaining colkges It ls also picMimed that 
Iciiuioi-liainccs ',vill lie alilc to dci icle whicli icuhiiiqiic;;midaiipioaclics aic to bi used in dilli leait 
Liiiii: mid that they will be 'dhle lu a[)piy cotivcnienily iliepnnciplcs o( nicilioilology wlulc leaching 
wiLhoiii any liirttici academic in[)uts in tcrni.s ol new ideas 

3 .d i'liiicy iiiTommeitdations onTcatheis’Tvainmg 

Tilt |i 'Hewing recomincnddiions me given in the NF’EHdgp m legard to leachci education 

1. Teachers should have ihe; Iieeiloiri to innovate, to devise appiopiiatc inclfiods ot 
coinmunicapoii and activities iclcvant to the needs and capahililie.s and cuiicein.s of 
the coJTimunity 
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2. Teacher eciucatiofi is a continuous' process, and its pic-service and in-ficrvice com 
ponnits aie insepaiahlc. As the (irst step, the system ot tcachci i,ducalion will be 
overhandled 

3 The new piogtammes oi teacher education will ctnphasi;« c ontitunng education and 
the need lot teaelicis to meet tlic thnistr; envisaged in the policy 
4, Distill t,s Insliintes of Fiducaiion and Trainin;! (DIHTs) will be estubbshctl with Ihc 
tapabildy to oigamsc pic- seivice and in scivicc coiuscs for elcmenUiry school 
tcadiers and toi pcisoiiiiel woiking m non-tornial and adult education As the DIETS 
got established, sub standiud institutioriL; will he phased out Selected secondaiy 
tcacheis’ tiaming college'; will be upgraded to coinplcmeul the woik ot the Stale 
councils of ExiuLaiiona! Research iinil Tfaiiimg T'he National C'ouncil ol T'caihcr 
Education will be piovidcd with the neccssaiy rcsouiccs and capabilities to acc icdit 
irislJtulJons ot tcachci edncaiion and provide giiiclance reg'aiding ciuncula and 
methods 

The MPE-ldfiG (ilacc.s complete tiusi in llic leathing conimuiuty h calls loi a substantial 
iinpioveiiu'iu m the quality ol tcachci education The policy also emphasizes the tcacheis’ 
accouniatutity to the pupils, to theirpaicnts. tothecoiiimunuy ant! to then ownpiolession tCeeping 
in view the rential pbace ot tcachei education in the total education svstem, the NTE-ld86 calls 
hn Its overhaul as the tirsl step towards educational reoiganiaaiion The need toi tcachci tiaming 
arises tuna scvcial sources, such as the changing national goals, levision ot school ctmiciila, 
arldiiional inpnps in ilu tcadiing-lcaining .system, inadcqicUc backgioiind of teachers, etc Fui 
iniplcincnimg the lecouuneudation.s the lollowing opeiational snatcgics aie envisaged in anoitiei 
document cniiticd “Piogiannue ot Action”. 

1 ' Tlie State Coinu dr. ot Educational Pcst-aich and Tunning (SCBRTc) would have a 

luajoi lole in jjianning, .spon.soimg, inoruloitng and evaluating the in .service eduta 
tion pi'Ogutmme toi all levels ol icachris, inshuctois and olhei educational pmson- 
iicl The Slate-level agtencics would tAc into coasideration all the need,softeachcis 
* Lcloie pieparmg a ptogMuime ol in-.scivice education lor a given peuoil ot time 

2 The S'C'HRTs would prepaie suitable inateriafs fui die in- service education ol 
ieacher.s and key per.sons, keeping in view the, needs ol the teaclieis to handle the 
new curiiculuni ellcttively. 

3. In addition to tlic above elforts, tlic SC'EKTs would also utilise the expenences 
especially lho.se of voluntary oiganisalions involved in doing suiiilar work in 
de.s'igning coiiises, development of nut tenats andslialegics foi m- service education, 

4, All jii-seivice education piogrammes cannot be organised in the lace-to-face 
modality, especially in view of (he large number of teachers involved Distance 
in .SCIVICC education wdl therefore be prepared and extended with the help of 
broadcasting agcncie.s 

5 The new piograinuies ol teacher education will emphasize continuing education and 
the need tor teachers to meet the thrusts envisaged in the NPE-1986 
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J .*1 '.(mu'-! i(i nil' !<!r Hi- 7'! uim/sg ui TtaL’/u-i?, 

In \i. w ril ilm m w unjiLiiL! anil ilir iK'v af.pfiMLli and pliilD'Hiphy nl teauliirn; nticnce in 4(,hoiils 
lip in I '!• /.'ll 'i' LOinpnl'.i i! V '.Lhmilin:', ii I'l issi'iiP il to nilnii -'ily anti iftirjjaniM liolh pic-ser vill 
,' iml ill I i'll 1 i( ;r Im'i n.'uniiip, pionraniinfj.s iti ihi lurncv/ork Mip.gt sU tl tn I'ft'k 

('t) Hi c-‘ii'i »'K( Tl nifiin" ufTaanliiis 

Piulc'i' Kmiii ![;iiiiini,’ ■' a pie nunr.ili. Inr nlementuiy and m (..mduiy tctichL'ic ifi all paiK o! the. 
toiiniiy Di'.iiii-t Iti'-litMi'; id l'/linaii‘ni and Tiiuntut', (rdfaTn) :ut. bi'int', L',iatili‘di‘‘ri willi die, 
linaiieial aid ftoni tin '''rndal Crovenimcni 'I'licsf insUluias aic henij; [i[ 0 ''ulixl the tacditiet, to 
oiyani'i, pic-.sLiI'icc aiul in-ecr'iLi t uniinjt lor elLineniaiy .sdionl teaehcns The, inuniiig lor 
seLondaiy iiViLftei.s slii'idil (oni/mre to lie looketl aliri hy tcnchci n'MilutifHi.s alJidaied to Hit 
iniii'erMlics. 

The I'filli.M'ini; 'ilcps may hi. lal'i n lo miprovr and .s|ie(i|;theii pre-service traiTm’ 

t lliee,MMtny syllabi ol the ii“ai hei-trairnii); in<;utiilion.s should be irvn.etl in the hyU' 
III Ihe new ciunculuni devolo[ii tl lor seicrtLC tindct llic, ten yr'iiri’ cfnnpnl iinv 
stlicioliriii piPipainines 

2 'I'lic pieserii sy Uorii oldealinf^ wilhtontenUiirfl rnclhiHlolopiy a:; two distinct hnu lies 
(il tiaininc shonkl bo abrilisiitd Conlcm LUiri-iiielhodoloey and evaltiriPon J '! -I' 
he [atiKlil inf'cllier in the Icachet tiiiintng c alleges, 

I 'iht leachcis shoultl he darned (u ii'.e all pnssiblc rnethudoiogiea to esfii tni Ih- 
scienee, tonu pis iTiekirted in llteir crinUMil syllabi. 

+ Aelivtty-based iiiLthoclologio', .shritikl be praciicod lor tcaclimg scientinc enneept.s 

'< The- ' ' ' ’ ’ should be, such that they toidd be practiced m tin'ac lua'I 

via',' sclio'ils The tiinc avadable to the loai-hets tlmni'j d'l 

actucil clas'iKKiiii tcachnrg innsi be kept in mind while .suggostina and (Je.i'iUiy 
niethodologrc.s 

ft Till' [iicsent sysiein nl prepaiiny lesson plans should be made tlcxibk with le pi 1 1 
to the leactuny inethodiiloiiies and atitviiies Suck (ilaiis 'ihould include nieamnylni 
evaUnlion 

7 Competency in (In use ol SLieiice kas lor Dcrliinning diflerent cxpennicnu; '.liniild 
he hi.icIl a (lunic condition lor .siiecc.ssltil congilelion ol ihe iiainuig 

U Adcqnaic loading maleiial on teaching ol scii-nec .-ihtrukl be intitle available,. 

d. There should be liaison betwi'en Hie teacher ittiitnng itiMilnticirrM. Board.s of fiduca- 
uori, .SCEFilTs and oilier agencies working in the field of st hool education to bung 
about ricoessaty ehango.s in teacher tiaifiing ptograinnics a.s pc,i rctjiiuements 

Id liacti Icacher-training rnsmution should have at least one teactier in each science 
di.scipline, i e physics, chcinisiiy and biology with ihcriualihc anon of M.Sc , M.Ecl 

II There should be piovi.siun tor a teacher educatoi to go ns a le.achei to teach in the 
actual clinj.ationi kir 1-2 years altci every 4-5 years. 
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L; Thi; iiu'Lliodologic". (9 tiLKliing r.Iiruilil I'l iaugluas a puiLtiLal Mih|c< t 
n All the teaclu't iiairuiig collagcM aliOiikl have a well cqiiipficd sncnei; lahifiatoiy 
wiiLic ( Apciiincait'. uan be |)ei(i)[mi-d 


(i>) Ifi Set U'v. '!'i tsHiii-n ■;)! 'IViitlier'’, 

Al the aatiniial level, uiidci a i erUrally apimaoteii.'.ciiciae ol in in-tvice liaitung ol ‘'dionl tc.'ichet*-;, 
a laigr niiinlici (■! LcaelK'rs aic lieiiig lianii (! Tliey pefi’eive uile vdilli icg.ud lo Itu; spea ilie 
ai' lain lo be lakcn by ihein lur .sni etaalul niipli iiieni.uitni ol tin piogiaruiiif o) edut alioa 

I Al Llie Mate level Ihe loilov/nig iiiudel la .'aiggCL.ted loi the in-;(iviee iiaining ol 
leaclier'i 


Sit-Se' viee "I'! aitiiik'' 


SCl'.RTs 

— IhepHitaioti ijl iraiiiing tnaiciialK 

— Oiientaiioa of key peooir, 

— PlaiMunv 
— .jponauiiiig 
Moniiouiie 

Eivaliialiiig 


';,//>c 7 I’i ifruity Sutyf Si'coiKlu!y .'liayc 

by by 

DIOT:: with ihe help u( - -leaLhcrdiaimiiy; 

school Loni[)lcKC.s insliliitioiis 

— Coiiiprehensiw leachei 
Uaining colleges 
—-CenlHS lor coiitinuiiig 
cclucalion with the hclji of 
distiici level education 
ulficcis 


2 'I'lic new cuiTiculuni may f»e impbmcnterl in a phased manriei. b'or Classes Vi, VII, 

IX and XJ, il may lie irnplemeiiledin first phase The implcmcntalum in Classes Vfll, 

X and XII may be iinplcmented in die second phase. This will require the training 
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fil a laige (uuiihci ol loarhcrs n'kitcil to ilic tcai hiiig ol them classes (laiiiinjj, nt 
;aich u huge nunthei of /ciiblii/.s by lacc lo-laco L’niibU'f may bc' chlilcull m '/levv cil 
llic slioil lufic available with the !ilatos 

ft L-, lliou-fiiit', Miygestcil tliul tortcsponcli.ricca <nii-cunltK t pingianiiiie.s could fic 
nigam.scd SuiLaljk; malci ub; may be pit [i.'ucd by the fh.’ERTi aiid sent to the icai hi i s 
in ativaiici (lie tcuicheis may he aslccd (o go lluougii (he mateiul and [itepaic iioies 
and idciiLily dilliciilt piiilioiis, Tfiey should then be called loi a slunt-lGim coiiUict 
pioyranime wlicre ihcy should lust bo to.s'U d loi |iidgiiig Ihcii imdcistaridmg in the 
tnatoiuils sent. Attioitie;; could then be pei bn mod dm mg this cunlact piogiaintne, 
and [Xirtioiis which itu; teat licis loll to bc diltienll could be dust nssctl wilh Iheiii 'the 
school coinplc'e/i ot GoveruraenL Highci decundiuy Schools should be used by ihc 
Slati; !■ II li.unine n laigo niiniho-i ol 1 Ippci Pniinuy tem heis ni a slnnt period 
j J'tngi imrjs . l(ii disiniioe jn-.soivice odiicaiiun r oiild also hi [iiepmcd by the SChRT's 
and (hen o 'ended to the ksidicis v/ilh the hrip cd binadcdslirit; aeeiicte.s lau llns 
piifpris ,i._ 'it'filIT*; wwdd lx cijnipped wiili necessary iom.i net s' lui theptodu. lion 
(il If’ ii'HIm nialeiltd 

■V'/odan ' 1 - ini-w-th lliv Psycholo»v«l'thc''reui'!ii‘i';. 

s I'S'itnuei ■ ' I I,Mill," tind ’Ioil: in the (■■aclicrs' uairiing piogianimetj m tune with die 
'I ii' ilo '' " L ac;li, IS M,my ic n h ns IccI th.ti u tx huig itiKiugli aenviiics n, nui condui ive 
learain;', ' “ h I'bey lecd tj, n ;n ri peitod ol 35 lO nuniilcduitiuun they can give moic 
ivdish.i I ’ i' III iiiord bv t unventiunal means an outnpaitd to that given Ihiotigh Lhe atliviLie;, 

1.1' I 1 Iiu nn'/intj out aciivltic;; a‘itudimi Icains much inoie .iinl gcis ti chance to clevdoii 
lain r ,1 ‘ 1 Oil tlu; inquired abiliLK,s and .skills Wc .diould tut;.'; cm this idea lo the teat hi is in 
i‘ ' '.iiiim' pio'n.irnmes in ;i v^ay which will not hint ihcir b.tdirif'". but vnl! at the saine 
le , , ■ iheii aitii!Kleinward;;ipae,luiipitiii)n!.diacLivitic;: Itlecjuiicslepeaiiah tioil^’ Tobeeiii 
I 1 I .nay tu a bJoek ol two permib’ lor actJ''itics oncC m !0 days in da 'ilJiooI ii]ii''i'ilile 
'' la . tin Students Will yet a cliaui c in |icihiini '’Odo activiiu .s in a yeai 

a I' 1 , a*, nei lianmig piugr,.itnnie.s, Ihc lear^hei.., m;iy he at least tnade convi i.auil with oi c' [icr.oil 
ad |ln 10 h' tmlivitics thoii'di it ni.i)' lua i.e possdile tni an individual leai hi i to emt / cun all 
them did,, etore ilid.,ient yionps ol leni h.r iri.iv .ariv oul diKcif'in in livitic; anil Ihis may be 
Unwed he a yi'iiii) discu.s.sio'i In ib'. vav all itiu leacheis will til h asi h.r t.\[Miscd to all the 

iL'diier, 


flui'iLic devimui,, linin tin* eaisling s/siciii cu the, e\i,sling u, dun.igv cd the loiichei Is not 
inirdiatniy pn ,s,dir //e cannot cspc' > ,i toachei to deviate; mo much horn wli.d lie lias been 
nriL, du-the lata J .do.'oais lie hash own iigtcl iducs o! h at hui; apaitu ulm topic Thercacl'ci 
luc.itor.': '.douid 'iitiim()Uii b’-ingtiboniti giaduali haiige in tin teachers. Foi thus the / may ulcnlily 
ime inrit ; uuve teacliei.s who keep on nymg new ideas tn the classroom and rilso keep theiTi«e,lvc.s 
1 to date in t onient and meihodology. The tcathej cducatom may lirtcl out fioni then; miiovaiivc 
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IcjlIrms in diiicniiSiciiG as to whal Lliry luivn bci'ii (loins in ilic last leu yeais to keep Llii'nL-.clvL'i 
Lipli) itie mm if Tins iliMiission may he lecouleil on an aiichoi as.si. lit ami then [ilainl holoie oilu i 
1 ('„il1icis so ilial fill")' MiisliL know tliai it i; posMblo (o do liollci in die cxisiiiiji; system Liki'wise, 

I Kic iMfiicf Old a lopii lioiiiL'; (aindit by an innovati vi' tern hei, and llu- oihci icac lims may Ir exposed 
(i) this 'I'liese aic ome ol ilic way;; in wIiilIi unc (.an woi): in Imif' with the psyiliology ol die 
[uidieis and also mnig ahoiil in dii m yuidiial aLLiliidiiial tliaiigci; 

d'leiK'f P'mileiit fbi I Ippci f'nriiiiiy and .Seeniiilary hllagms 
'i'equisw! I'm Ihnehei Traiimi}?, Finsiisimm'.s 

(' i (Iri iiasis ol tile ‘.ylliibi suggmaed lot die Upfiii Piiiuaiy and die sccontlaiy classes by iht, 
MCI I'd’ a lew diilKiik concepts and a nuiiibci nl acliviiies have been idcntihed, which may be 
pcil(> im f! d(i(iiii; ihc liaimng piogiammcs in enable leai hois to imdciiake tlumlassioom icadiing 
ol tlw '0 ‘ ''d te salislacioiily These coiKepIs and activiliesaic listed in Aiinexuiei;3 1 and3 2 

m dll ' T<d 01 iii'i' h'lpti 1 

duiiiii; tiami-ip ago a» di al ol emphasis should be laid on conveying the [ihilnsophy ol science 
liavluiiy n|, ^ On. ',i .oiuLiiy olasses, and examples Inita the syllaln should be used to develop 
d'l" [ihilosopliy dining leaclim liamme, The riiellmd ol dfvdo|)ing idcniitied COmpet(’ni.ie,s for 
dll' a nilcvel' in mg till. sylLibiahoiilil be explained Lo da (eaeiicis, williexam[)les Cnmpcleiuaes 
"'41X1 be to d ami die syllabi a mean;; lowaidii it 

I, ,41 i[il , Mi'Mdei classilicalioii In die syllabus, this (.oiiLi'pl is given al anumhci ol jilaces 
, 1 , M , 1 ’, d.iisdii 'iiiijti ol inaiiei m dements, mixliiic and compound',, elas,at k ution ol siib,sLaiiu„s 
44 4i ids .ltd I I , oic. The objective i.s to develop in students the abilily (d i,l;iS';ilioalionby using 
iiii el, 4 , Pm , -not m.diei or acid land basm luidii'cuiitcnt luuleiial The sUulnuC should be able 
loda'isd; i, . i is, malciial.s oi even any data bimcd on,some paianifteis Thi;; coiKcplmay 
be lauglii I'l I Ip' I’ iiviiict. stalling hum the i hiMaiicalion ol cohl'ilIc (ih|ei,b, '[’tie sUidiJils me 
asked to clu,, d' I'm m on the basis ol some obseivable piopeiiy such as cmIolu, mzc shape, slate, 
t-lf, Iheii dm',', ohjesp', may be,cla,',MltLdon the basis ol some akstiact pio[/ciiic;„ 'ilm ,activitic:i 
,ue a means ol devch'piiig many oLhet abilities whit li aicnol directly mentioned in ledhoul ‘ 



' 11'.'' Kllli; tiOflU'I INI'S 


Aii'i'K.S'nui-’s 


,1, il n h 'iiiiti' foi [n 

lr,,ifiin^ I’lV I'rutuu'/ Si wni i 


I 1 1 I I IRfil M.l 'k l ' |ll(l 

1 ,1 iiili JlMii i|i I'I ihi (iiii"r iiLiini' 

'ml !' ,rn i-imtieJ i ittii.' iiiitliiLli'm 

iiJ l''(, ' ihc ui''irrin(ii (it ni itfi»i i'Miliiii;^ 

lULtll J 'll ihL (IfjftLI t’lbliaiv Lvi 1 

-lih I’r I 111 ,'l 'ittiviut*: "11 Miciolnul ani) oimlir ‘lavirift 
V/.irld' 

>lh P'l j'j(illii:ii id iiiipri'ivi'i i| !■ .1' tiKi); .”.1'. .iikI 

ihi u [II Si miilK a in the itronp 

(nil fJ'iiJi liar,! l(ii t/ltuivt! (.i/'aluiilicr 'ii , u. p-i 
tin- ivi'li-l'iSr'i 

'ih I'n i'llfuiKiii Id pvjIli iiioa items on t'liiiu 'If'ik- so fi.i 

111 111 "‘I'lip Jist US'lull ruj ihi 'Bilfiii'i 

(iili Pii)' tu.ll lamtii" (HI ‘f'sioil, Ui 'lili'iinl iMwii'i;,' 

'i|'i I’rci'inrii' 'i.iirtifm nf ’^umv svuit sihedult 
loi oriiu '''.'I'll.in 

litih i'l'Clu'iii aril/itn,, ,iri 'll 1 me in NaUiri' 

lltn I’rnclRal ictivui l"ir'i'ly' 

Idlh i-’r^iaani; srirut III iK'f aJ .".(leua fir mu ). nfs 

Dth Ijtscusaioi' i.ri the t’ aaniiif; sti'ja(«» of u unit 
‘!(u'lrs, iVlinciiils .uul t.klils 

I 'Uii Puictuiil iii.Li'/Uii,i oa 'I'ijifuiviilioi' 'jl NdUirHl 
Ri sciurics' 

I'll!! I'r.ialitjl iiMivitias on ‘iVdiiirrils j/ul A,'r' 


('lllTllll'l/l ‘ i| 'illill 

Hii.'llli(',lit' 111 a laiisL IS a aLUii[)Lilsoiy Mibji'Ll tui 
111 ,' lirsi Uii 'I'l.iis 111 ulLiaiilum as 'u'lulisi 4 in 
iMI't', I'Mfi 

IViuUi.iil .islivtui' (111 tile ‘'rtii.i("i '\.i(iiFiil U,' anil 
'ISi'(iiii iliipii of Sulisi iiU' s' 

Rdc'ifai ittlintiL‘ fii 'M'. I'airLiTitii)' 

lM[iiovi, ed li Killin' i4d' ‘indlhiii if|. v.unf In the 
l.'iniLr ['iiin.iiy hcitii'i’ svHi.iliu, 

AmMIILS' on ' vVjI''|' 

F'lJ! lit.'l ,(cli allies I'd "I ha I i'fi' (rse' anrl 'Ifc il' 

l'ia(-iii..>l rii iwiues o'i 'Moiinii, f'nat .iiitl tvlinhina’ 

fJisrussi.iii on inuiinuiKi IjIkuaigij n nnirumfuits 
lorllii' Uppai I'lim.iiy iIiIrc 

Piai IK 'll ai iiviiy on 'I iR Rrocesses' 

I’lepiniiji mil ih.ru,sing t kjIu.iHs)!! itairu nn uaiL, 
(kiiio in ihf Lisi 11,(1 d /s 

Disius'jiiui on t( ill iiiiii; luiiiiing strali’giis in di. 
light lit tik N FI'S I',) tin 

1‘rdtlii ill ailiMlit-i on '(Jii (uiis lUun id iht Living 
IJoJy' 

!’riiL'Uc.'d iiaiviiii s/p,ip.i [iinril ikoeitUo on itu 
unit 'lloslii, Muikiiils and iVkl ill,' 

DLltirulln,'. visualiiu'd m inipkrriauimg lh(, Uppci 
I’lUiiaiy syllabus and Ihoir possible soUiiiuns 

IRtpiinnj' n'.tlualkin Hems on iiniis of ifn, last 11 
days, ami oiuiucjn of the pimc ipanls rogaiduig im- 
pruvi incius m the tulure progiiunnies 



M 'lI'f;r|.'ih\r'(iius''iRAr,:iw, 


l'ioi;>u/iirrit 'n li,'ilidi‘ jur I'l liav I 

Irainini; Pni},nirm'iL‘ fi', ’n't ii\ .Si ’ii t' l,,ii !'• fi 


ll.Lil f'liIcnilMIl ' 1( .lull 

I'lt [lUiijiliKlion I'l llii ptojiiiionn 

.'ml Ia iiini'i-unilit d s. n an. "ilm .moii 

ini ('IuiiIlImi I- I'll I IIlliuc i vihialiun la n u in i ,i a' i 

ill! 1 il'i'-['jl '.6 

-ilh I'nii III .il wink 111 i! u 111 I I'l lln. '■'I I. mil.ir, .'n 1(M 

Mil r’[iiiriii'inni ol itli/iin' mi \\.i snllo'ini'' 

1*1111 lr'p.iiin“ fiiiir 11111111 )”! I'I I' ,il 1 iiii|' nd tp (nr 

Ill ifuills .iiid tiii.li 'll' lUii iliHM II' ill" I'i'iup 


/di 

Itlll.ll 1 I'ltHIIlL',' - Il 
til" Id, ,1 ill 

inn lull" .1 il li 


fllh 

I'li'i! ci't' '" il'i nil'll Ill-Ill 

' '1 lilll'. dnt'i ' 1 , 1 

1 .triJ 


['1 /i|p 'll mi'.sii.'i 1 11 ill, '1 

Ikin', 


'dh 

i'l tliiiin.iiii '1 I ii 'll 

III ' 1 1 '' ' 1 , ifl 

I-'l 


I'l i|, 'III' 



lillli 

) (I 1 ,li „l ,,ri o’. I ' ii'ii 

.I'ln, ,i i,| il 

'(1 ’ 


‘ clu d'li' In: luit 1 ,1 H 



111 ! 

I'l 1'0 rn III', ' it lit II 'I'll ' 

1 ,1 'liirii 11 , 1 'll ' 


11 til 

i'ui‘i|Ill.ill t Ilf "Ji ■ '1 ' 

'' ,ivii",iiiii rii' 



'\d iiiii'inm imi 


lllullll'll'l . "1 ‘tklKf ,1, 1 

cmiiliLihoi''' ',iih|i cl Im 

lilt 'iisi (1 .1 ' ( ‘ 1)1 hill 

dnni , 11 , I'liu lint il ni ilu 

■Il |i l<l!’,(i 


(I' ,{i,, ...im . lU 1 (1 iiif 

III' 'iM.iiiiii kiiiifi rmd 

hi li.ivumi' ||" I'l, 1 , , Iji 

,11111, 

l’i(.p.ir''ii 111 'll 11,'1 O' ill 1' 

■ n ,llll'-|i III ibllli" i, Ini 


I I "I a In l',iiil|iill . i|' null 

I'l ih'l n illCi III .11 III I'll (III il'l'illiili' 

liii|iiii 1 t, 11'.inhi.i” II i iiinl lln II n If i'nil 1’HI ill! 
'il'lnll'l IC, 'I It 111 I J|l ikl'i 

(Iimi| (1,1 L'l ‘.i.'ii 'ill iiii[ iiivi ,i‘liuii 

t'. iluiiiui ” n luun ' I 111 'I'll jIii i[ o 
.I i.rni.iiii. Ill 11 nil , Ol I'liilni'il ['i I'liirii‘i' 

''I” I'lii.ii imiiHuii .I'l ,1 ilmw. .pipin'iiLnl I' iiihi’ 

' t I'l .1 IU I 

II I I'l ii, '■' I m. 1 ' in I n ‘I'l icli iii ik.u u .ir’ 

.rii|),'.''m .nr. I ill i n'lif. 

. I', a . ni 1 1 III iiiiti 0 Mnifii; 0 n .ni . in k,!-' 1 1 
I'll 'I'l I'ki. 


I illi 


1 I'll 


I Jill 


i'li'pi'iini; j'lii n It iK rml mJ i tuoL In .1 i mid 
f.iil I' il'ii ' 

1 ' .mhi.n, 'ili.l.' (;■ ■! ‘I”" 

Pb'fmiii UK'., ol ” 1 ' .I'l I.''ll I'y'd ui'.d Ho dill 


l'i.ff'‘,ri.'ii' ' 4 CU<i;‘ .mi' 'I'.r;;','' 

ij'lH'j'l.ii , vi.iiiilii'.'d ,11 t ii|)iu7ii nll.r' iii' 'Sjoii- 

... 1 .' I 1 . ii't ,yl) i'.ii',, 'til lilt n lyi'.iJil'!. .1 iliiiii 'll 

I'l 'I II 1 fi 1 v.dli.illmi m 111, ml I 11 1111'*. I d'In 1 1 ,t J 

I I 'lid lilt ii|iininii I'l dir ,„i'ii ii'ritiii, (iif ifii 

11" ” .1 pu ir. Ill liai.n piupni'iu ■, 
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Siralegles 


Stioric'c was inlinducad as a cninpulsory sub|crL kir ihc lust Lcn ycais of school cdiicalion as a 
pan of ['cno.ial cciucaLion loffnwiugtlicrccomniciidaiuiriof tfu* EducafLonConirrussuia— 1964-66 
flhc Ifollian Commissum') Hul Lius could not be imphancnlccl m itic ni-dk spirit due lo scvcial 
icasnns Kow, Ihc new <'hdnges in tlic science tuniculurii and llie new dciiuuids oi Ihc society 
iieu'ssiUile the use of ik'av and inoie aiipiopnaic teaching learning .'Uiatcgie.s Siiciitc idiicatiori 
of ilicpicsciil time must laeel the challenge of iiniuovmg tlic scienlilic litciucy of the society The 
piesenl-d'iy science leacliiiig is not nietely telling 7lie new science cuiiieuiuni eiu[)hasi/.ef; the 
leaminj; id scientdic pniiciplcs and laws, coiiclaiing facts with principles and laws and l.illei 
apiilying iiiiriciplcs to new situaLuiiis This leciiiiies the, use nf rnodeiri teachiug-lcaining straLegies 
111 leaching scit-nce 

4.11'olicy I’eeurniTieiidaliotis 

'Iht lollowing lecomimaulaiion;. have been given in Ihc NI’E-iy86 icgaicliiig leaclung-lcaining 
s|iiil,.gies’ 

1 A child-ccrilcied and acuvily based appioach to learning should be adoiitccl Fust- 
generation Icanicis should be allowed tn sei then own pace and be given siipplemcn- 
laiy leniedial msliuction 

2 ('’hildicn with special talent or aplilude should he pioviclcd opportuniiics to proceed 
at a faslei [race, by making good c|ua)Uy education available to them, irrespective of 
then capjcily to [niy Joi it 

4,21'eai hiiig-Lcui iiiiig S(i ategies E'or An Eni'Ctive Toaclung uf Science 

The new science ciiiiiculum has hem designed in coiisoniiiu c with the levcds oi mental develop- 
iiiciit of Ihc child, 111 vvhicli iiiims aie lucnenied hiciarclucally on Itic basis of ccini[)lexity lioiu 
concicic lo absLuic 1 , Methorfs musl run pmallcl lo die difleieni stages of inenkil devclopmeiU of 
the f liild The. rransac tion of tficciiinciilimi iniisi mml ve the active [iLU'liiJifialion of stndcnls' in the 
It actiing-lc.innng [itocess A ruoic indivKlualived lonii of iiisiiucliuii is iiccdctf lo (gitiiriise die 
Liiuc'-ilion of each student, .Suatcgies nccessaiy toi developing ihc; scicntilic Icmpcr arul tlic 
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sciCiiiiiiL, attiludc, sucli as 0[)cn-miiulL'dnf.j,s, iiiiclIcciLiul honcKty; Lhc courage lo quuslion, lespix t 
toi human digruly; ihe .spirit of inquiiy; the abiliry to design cxpcnmcnLs, acquiung c eitain basic 
sIclUs, developing uitciesi, curiosity and the desire la know and utideisland, the uige Lo seaich lot 
data, the wdhngnc.s.s to veiily, tlic habit of keen ohscivation, slicngllieiung one’.s own decLsum 
making povvci, etc , arc to be c-volved and impleincntcd 

In Ihis contest it is .st'ongly lell that tlie lolluwing stiategic.s nuiy lie adopted, dcpciuliny on the 
naUuc ol (he content, the avail ihilily of ictiomces (both matetial and human), the time available 
,il the dLsiiosal ol the te-achra, (he availability ot insiuictional maleiials, ihe teaclieis’ guide, etc, 

4 . 2.1 ytiati'gies for [jabara((Hy-()iieiitedlu.sliuction inCoveniig 
Some (>f the Topics I'rtnn the SyUabus 

Laboialcny-Oncnled inslruclion may be a stnicluied one whete specific ulcti.s are given to students 
lo veiily cel lam lacis, laws oi piinciplcs Ihis sUuctuied labouitoiy oiicnled instruction may he 
111 the loniiol practical workof the verification ty[ie, oi il inaybcgLiicleddiscovety appioach The 
ptiipuso ol .sLicli lafioiatoiy woik would be to develop piocess .skills in llie sliidciiLs These process 
.skills include observation, classification, measuring, predicting, inicrrmg, etc, 

The unsliuctuiod, lahoratoiy oriented instruction will include open-ended atlivitic,s oi activities 
of an cxplouiLoiy nattue wheic the students will be given the hcedoni to cxploic ideas They will 
be able to give operational doliriiiion ol pioblems, fornmlale liyjtolhesis, deduce consequence,'!, 
coiitiol variables, de.'iign and conduct cxpeiiments, collect data, oigani/c, analy.se and interpiei 
data and lo aruve at a dependable solution to the pioblem, to veiily a hypothesis and duiw 
c oncTu.sion.s 

Since ilJ.s not alway.s possible to make learning aclivity-orieiitcd, the Icciuic- method for impaiting 
in.sljuction has to be used with the caulion that .sullicieiil pupil paiticipalion be, taken into 
con.sidcration, 

4.2.2 Lecture IVIetliod 

(i) Lcctuie wilh qiicstion-aiLSwei. 

(il) Lcctuie with dcnionsiration 

(ill) LectLiic using audio-visual aicl.s (either piepaied oi collected) like tilmstiips, shdc.s, 
overhead projectoi, liansparcncic.s, charts, rnodcLs (.static or working), .'specimens, 
flannelogiaphs, epidiascope, video tapes, tape iccoidcr, TV oi ladio, motion films, 
or other exhibils 

(iv) Lcctuie (ollowcd by individual oi gioup activuics (the classiooni being converted 
into a Laboiatoiy) 

(v) Lcctuie followed by giou{i discussion. T'his gioiip ih.scus.sion may be initialcd/or 
gani/ed tiy the teachei Inil it should bo pinpetly planned .so as lo encourage 
[laiticipatLon ol all the pupils 
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; 2 ' f'lijjii inifiiilwl !A‘;ii'siiri<> 

llu aLtr,'/Lu ,110 involved in pupil uiiluiUxl leaiiimi;' 

' 1 I (rugiuiiiiiii'd loiiiiiii',!.'. duuugli piogtunimi'd text 
I 'I ’ o(M|iuU'i-[LOM'>|i‘d li uiairu;, using pirigiamiuodMiltwaic 
( '•/ Li 'itig ;_;,iira-s and ,Mi Lulatioii 

(d) Indopondont Nttid>' of u hoof s, sek-noo rnaga/incs and oilier litcratuir, uudor 

dll- fup'-'iii'K'e cd die tenoliers 
I'')) LHiiii;' .is'iiiinriRni mi linmo/ldiuuy 

ffi) I luidi d Sell aiidy loi luu.ieiy icanunu lasluKtion may Ihiis bo iiidividuah/orl 
d[ii\i:d ptogiaiiiiiio su'li av luiuidial ''lasses may be oigaiii/u'd (m Ihe wo ala i 
chddton Spooia! inaioiial tu'swi on ihc applicjiiou of kiunvlodgi aequiitd may lie 
iii'ividod lu die last Icaiueis 

^liouii 10,11 (ling lOLtuuiiLR.s, tuiun.'iloimiug qui'/.c:. iiiiU.Ued liy the U'acfiei debaies and pane 1 
di 11 iiSMoir, siuuihlo to a paiUnila! conlent ana can also be adopted 

4.2 4 'IVnclung (fumigfi on( id' schfail It ai fiin.' u< fr,nie'i 

(1) rV.ld trip ,/o' [doinig llv i n.i.K'linn nt 
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(4) Application, of niulli niedmiur-iiuctiunal iinlcuiil’p low-cusi tcadung aids, and other 
audio-vlsiial aid.'; to be clicoumKcd. 

(5) I’ropct diugno.slic te.sis foi Kludeiits and rcnicdia! incasuic.s for weaker ones may be 
made. 

(P) Several leaching .skills may be developed Ihioiigli niicioieachiiig for die improve 
rnenl of leaching competency, taking nccessaiy help fioin tiiuning colleges. 

(7) Mass media aivd oul-of-schoo! aclivitu’s may he ^Ulcnglhcncd, 

4.3 Suggestions far Implementation of Appropriate 
Teaching-Leaniing Strategies 

The stress at the Upfxir I'rimary level slUHild be on ub.sei valioiis and .simple correlations. This is 
due to the fact that childroii arc in the procc.s.s ol tian.sition Ironi die concicLe to the formal level 
of mental development, '['tie aclivilies .shouUl inelndc making .'ample exhibits or models giving 
them an opportanity for clcvclotimcnt'of psycliomoioi .skills, cla.s.siriealion ol dil'teicrit objects with 
.similar charactciislics etc, 

Attiie secondary level, emphasis should boon (luaniilicaiion ol ob,served lads, .sucti as measure- 
ment, use of measuring devices and dcducling tlie related qiiaiiliiics, Picsciiialion ol .scientific data 
m tabular form, in gmphics or bar diagiam, may also te included. 

The emphasis at this stage should also be on interpolation of given data tlnough its analysis and 
extrapolation of a given obscrvalion in dilfcrcnt conditions. Abstiaciion may include thought 
experiments giving opportunity for developing an analytical bent of mind. 

It is necessary to realize that content and methodology cannot be separated from each other. Ttic 
teachers’ guide should stress thi.s aspect and give some iqjresenltalive examples. 

A list of volunlitry ageiteiea/organizaiions along with the ardis in whkh they sfmdalize should be 
published for iie benefit of the State functionarien. ^^luntaiy agetcies such w KUne Bhnti, 
Vikram A. Sarabhai Community Science Centre, etc., involved in various asiwctt of Kierice 
education may prove to be of immense help. 

Those may also function a.s resouicc-cuin-facility centres. They should function as resource centres 
for any academic activity such a.s obtaining scientific information or technical knowhow. It is 
theielorc, necessary to equip these voluntary agencies with a good libraiy, work.shop and other 
facilities such as laboratories. Rcli eshcr pfOgranimc.s for teachers could also be held here. Teachers 
would be able to piepare modcls/exhibils or other teaching aids in these centtes. The District 
Science Corittos, thoicfore, inu.st be equipped witli qualified personnel. The access to tlie centre 
should be free ami easy for students, teachers and memliers ol the community. The District ScieiK® 
Ccnirc.s should also organize training prograniine>s for science teachers and formulate programmes 
to eater to the nixjds of bfightei and weaker children. 



srit'KCf' Ti',ACHING (;[Jiuiii.rNiiS 


Instead of laying moio sucss on content ml(»rmalioii, emiihusis should be given to die learning of 
concepts. CiLaila. matcuils nuis, adlect tcaclung/Uetutung siluahons from bo nnal and mban 
areas. Whde teaching science, emphasis should be laid on linking science with the constituiional 
coinmitincnts and diftcient areas ol nalional developmenl like agnciilturt, conununicahon. 
trnnspoit, icxlile, chemicals, etc 

ThrouEh imrereW mass n.alia, f«l«b,t.ons and alud, umrs, mtam Ihinst ar» UU mwE, 
anvaonmem, social fmesir,, wild life manascmonl'shoidd ba li.gld.EhlccI to a™d envnonmcnl 

crisis. 

Activities and experimentation should torm the mam part ol,presentation m teaching science up 
to the Sccondarydcvcl as tar as possible 
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ANNKXURE^ t 

Suf^geUeti 'Ieat hing-Liiif ning Siraiegiev 
fot a F\iw Com epts 

UNIT — MAn’EK.NAlTJWt ANI5 BEHAVIOUR 

7 ear)if>r-iniiuiU‘d group Jim m \ ion about substiincch which differ in then oppcaranr es, ix)lour, etc 
LcLture with models showmi* structure of un aiom 
Lecture with charts, diagiams or other possible aids 

Demonstration with probing questions, and telling of the solubility of loiuc and cnvaleiu cx)mpc>unds in water 
Group experiments 

l^borator’y-onenied experiments to siudy the icacuoii of metals with dilute acids 
DivrujMonon leociionH 

Individualparliciftation of pupibi in balancing chemical equations 

Pupil-inituiiecldiscussions enabling the class lo appreciate tlte importance of chcrmciil leaciioiis in nature, in iranslcr 
fd energy and ui ihe funciioning of human body 

Laboratory-onientedsimple experiments improve iliat rhemicul changes are oi thffereni lypei 
Der/w/urro/io/i of Void's expemnent? 

Constructiun ot an (.lectro-chenucal ccU witli ready made puits orlinproviseil pails 
Disi ussion with chans 

Demonstration o( electrolysis (even widt improvised apparatus), discus^loii wiiJi charts 
Diic ici won rjn/mpor/nnee oi classification of elements " ' 

Lecturt' with charts lo sliow Lomparative siixa ol atumi m a period and in a group (halogens and alkali mecais) 
Consohdating ihe concepts with projected aids like filmstrips or transparencies 
Cofuiucling qiLUzes, 

Suggesting < arry-hnrne adtvitu’s to study the action of lime juice, vmegar,etc on coolang, washing scxla, etc 
lo prepare inipiovni'd vt)ltia,nicL< is at home 
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SCIliNCIi lEACfUNGOUllDEUNES 


AniieKiirf 4.J 

i;N)T - MotlON.T'ORC'fiatul I'^rl'Koy 

• Diiru.u'H:n on inoliori, wilh pvipils pnniapHtioii willi Ihcii daily life exiierionces, 

< La.lure demon'.iriiiions wilh aidi ithtjwiiig moium ol ilic fiirih with reference lo the Siui, 

» Inetivuliujtpurli< tpalinn in cornpuialion of ipecti in fiiinilkr sitiialiotn lo lmii|! out rclHlkMlshtps lictwtion (lisKincti 
and I itne, 

« Sunpk de.monsinstions 
. tdumiiricalprohU’tn Vinn 

. Piitjivuon with giiipli and ohiirt as aids to show volume lempcriilntc I'flationship. 

. IHsi'iivdon, Uriel deducing the iliree oquatirais of motion 

• Pnfux.ncjn —pupil initialed —onineitia. 

. Pi‘mfjn,tlraliun lo show roHiliatu fuice ol several torces acting on a liody 

■ Urlurn wilh giaiih us an aid, 

• Lcriure wilh prohiiig ((ueslions dodueiing ihe relalion heiween foitc, mass ami acceliiraliim 

• Di^rnonslration wilh spring hidsmee, 

• Dfmpnilralion wuh magiieu, 

• frulividMlx — niihierieal piiihlem-solvitig consolidating ihe thieu laws witliprojocscsl aids like lilmBihpeer 
Iransparcncies.. 

. Pefncmilrallon uj [varkdane due to poienlial cncigy ami kmciic energy 

• PuplI-inUlalfilducussum to lisi oui day to-day examplca 
‘ /Jcmon.irr jlnwi of wave motion 

> Demcin’itnilion ol rufleclion and rolraetlori 
. Demrmlriition ol image fonnaiion 

■ Leclure with model n, 

■ /Jemom/mdVvi of Newton's disc, 

• lAsmg the colour fjcreeption test (charts) 

• Lecture with telescope, rnicrosuipcs, pin-hole, camera, etc (Also improvised or low cost equipment can be used), 

< L'teld trip to an obmvatory --mirleiii Iticl complex, visit to a Ihcrmtil jviwor suiUori. 

• Carry homt ncli w’/irr like ubsciving ami studying wave motion, palloins in water, prep.iiing pin hole, ciimeiii, trying 
to improvise tiileseopt, perlsrope, ''K 

• Airiirifp/ifi i, I iitm wilh spec lali'il', telaiud to energy snntces and tlie comrtiunily, thii,s bringing the community 
ru ircr 
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« CftSSM* isgijitiini te ea«*r«ifc»!i erf mmgy —- iHiwagh mlse *nd (adder gmmi. 

UNIT —IKK® Af® HKAtra 


lAclum miihUmsAmami4M»m 

Dutmi piesMBatiMj, ite usidner wmy tail* qi^Hknu aiboiii tins diffiaws ttri-ek arf £»od *wi ite smjpawaM of 

iowl, ftjf wfey stetiM food t* piwiwed ou«fiitty? Wte. ute il* tenuitiil rffetu rf MSing s**! mil fooS? 

Qitesliwi* m Ita feiHnW dfoas rf ttiwown, doohd sai dmg! may be uhcA 

Lmiutt wiih Demmulmlion 

Ttie Mowitig ttemoriilistMtiii may be sttom ui tha ckta; 

(i) Pmence of (au, imteiiu in food 

(ii) Smptea ti diflemii mis 

(iu) 'lasting soil for Mlkiiy imd alkalinity 

(iv) DemodslmtuBt d ipoiled braul and other food iteim due to fimgel ailaciL 
ii'rJiiii' h'olhwvd hy 

(i) TTie artivitiej could be demonstnted after iIms lectiite. Cany-home activitioi may be assigned, 

(ii) Culleclioti of infotmalion reg&tdmg diffaraslkinds of foods, 

(iii) I iiSt of ilic vegetables used daily and types of vitamins they immcte. 

(iv) I.ht lliij lood itorns consumed in a day that provide the ininaralii required in s nornial diet. 

(v) Miikiiif! ni'.w p i|ie[ uiliinga that show deficiency diseases 

(vi) Visit to a fu' oby vtiii’titmi) i'(miiic, dairy farm sndpcailtry farm lo study the different types of managenienL 

(vii) Making a liit of tiow lotxl can be preserved. 

Leaufe Followed by Dixmlon 

I 

After the leemie, the Mo>ving pomts may be discussed ui the class: 

(i) Nutritive value of caitoohydratee, fats and prutems. ' 

(ii) Protein rerjuirenusit under different body condiiicni. 

.(ill) Calcium, iion and iodine iciiuitemenM of notmid diet. 

(iv) Dietary requirements for Itie individual pupil. 

(V) Deficiiency diaeasrss (using phoiographa drawing, chans, etc.). 

(vi) S ac-tors responsible for defidency of mitrienli 

(vii) Cotuequencei of excess fat conauinptim on the liuman system. 

(viM) Wastage of food dating stomge and dictributirm. 

(ui) Major end muiw migatimi projecta. 

(*) CoiMioo plfflil dliiMMea, their otMiarol and prevaidoo. 

(id) DiffeTOtMettels of intproirijig crop yield. 

(lit) Dfae«iBi affwdiig aop yfeld. 

(stlii) Haintful effects of eating spmled food. 

(xiv) Kidney and eaidlac Mwe using piper muiinga 
(Jtv) Water bansediswe*. 

(m) Hermfut rfeai of tobacco, drags etc. 

(xvii)Edig;isiB8 tte tmtHMiuiy ou hygienic hab,M. 




32 




htlli tulli'iiiun iind Piepui'itumuf Afuho vnwilAnls 



flri’iipUniityMnn 

(ii CollMinn o( [m tiiiL',, p[io(fi|ira()li'i ami mwspapcr imiini;': ol i^mmoii giviils' ili<ie,i‘ts, fnnih/eii, 
inn'fiiKiiipmjt'is kvi!'il(<rls,U l 

(u) ( 'iiili uiiif' lafcim.iii' in wi iIk .'Kwt by talkmg to toiiU'in- 1 \ peopli, ‘>i tilnu-vatiuri or by rLiidiiig boi 
fill) C.inyint'()iiic.iit:,-tiutiii aliviiif, 

fiv) MiikinutlKuhotiiti CIS of ihi iiml 

(v) Visiluiji hiis[)ilj!' I ihiiV l.iriiis, puulli y faun,, fields, cK 

(vi) [vl'lkirii; use of (iias- oi' 'lin 111' TV and radio Im kiiu'vlcdgoandutKlLrilanilin)', "f dn' unit 
(Iniup Irjiliinij ill /irtti/»/,i 

(i) Disi u'liuai Tfiliaiirit'Kii' mill l-y I'l 'in stii/iiiing questions lolluwii'i; by discus lotii, 

(ilj Qiiii (drnpi liiioii' miivfi cofidiKi‘'la,((Ui/,pi'iiparaiucs oaiiedcr.il laioi'lulpt (|iir stiijns ra. dii utiil 

(pi) Dil'iic iiii;fit CMiiiliiiiad 

(i^j I'.'iii 1 iJiscU'einn niu'I'c lomlucu'd 
h'i'illuluj-lfr'i’nlr'tUrbll Uillun 

Ita ili'oi' I'Sii iiioii'. pp'fnniieilli/ilic ii acliu! may be laken upi" iiirlividu <1 luiAMators' ssoil 

htii'ii' I'nJ Swiilkiliii't 

f4.ll, in, I i cl of cod', I j du.r',’ ihc unj oihuu' I’l diflitciiirlai,,!''. ot ic/l'iiiil pisyim; I'tmi' 5 wiih tlin cc.ird An es.ifiiple 

i I'lVin t'clov 


/' 0,1 

! arh'.kjd' Jlc 


Pfimdi’ Erw^/ St nt Hunt Pd'ihi Body 

/yilro t>S 







llii, 1‘laiiOfial l''/jity or' lalmvKinn -- haa Liifi^anisukuiblr cmpluvas on lIiiI(1-i uikuil 
Ldiioation ami inu.katiou oi ih'* nuililic umpoi in piioii; ai aii ',lay,aii ot s^liool I'dii' aiinn 
Cluld-C'jiLCi'(1 cfliKaiu-a in 'nU-oa lJu' pailiLipaiion o( loa ii’-ia ai ilii 'tL;rdui;i/tcatnin(' pniu'\s 
riapi'i irui'ii!;n v/wib in acu'nf ■ Ueljis to iiii.iikLil(, ihi s(i>'iiliiK’ i'’ni[k i and tin' 'h'c s ik liMiin i;. in 
Ilia lo.h 'nuifuiin pioi. s'l ft |)rii''iai‘; an n(i|joiluii!iy lo f.ttKlinifs to haa'll dilk'iont ituna ol 
aicnlilK' Li;' ijjifiint, appari>Uiy and tidn-r inatMial;; ol din ‘Jud'.nk naiininali in ihu 

a> 111 il wai: md dt‘voio|inn ajiprccialioM loi ila iin diorlandapitil o! wjumif Tlnr, pi.n/ulci tlicin 
a Liiid'ii di'iidiiig (d •,(',!( riidlc roiKepi'; i-i,v(..;iiriioiit, 'ny iiiipila imadn wi uiiMidi.; ihc 

ladfiiJitur; yiv'j lliLin I'lnd luiiui cun.'iinfi-.'; v/hah i,‘; os'Vniiui lor a |)rn[)u iindi'iad.tnliny, ul llic 
[inK'fsst's r)t anii'fii c A iiiMlom sclnjui ackatn progianniifcvnaioi K -1 unroivcd *,viihoiit jtiiiL'ii' al 
Iap'^aiinenlati'in liy t!ic jiupik) I'lic anil'; (d IncoiiintaUni; pid' (((.il woik in fiCiciKc tcndiing ai'C 
a.tV'lluv’'S 

I , . Lriisc,') and ntainiains dic inii'ie,':i ol iaiidenn; in laainuig acioimc 

a It tielp;, in ihc iiucieisiaiidinn ofpnerionienu wimii Ivamic inoic conacli tlnon , 
c’d/aucitco. 

(l tianii pu[nl‘'iii;.aaidific.mf',tlioJa-'-iiii< coidinuai (llralcobsetvatiOlls,(,^dlf’cllng 
o! daU ot cvidt-iiLC, analyitiiig daU, making a hyjioihosi;; and losling d, wletding 
(lacful and consistent (viJcnce and drawing Conclusions. 

d li helps IP' developing sikic-itic manipulate skills m haiidting ai/parains and oilia 
'Lieiitihi. mataial;;, 

5 li provides an cnvininiucni lo pupils loi exhibiting iruiiaLivc, lesourcelulncss and 
loopciadon 

6 ft help.s develop qualilie.s such as discipline, tlic team spud, and uiderhness 

7. U mcnlcates some cicaUve abilities in the childien 

8 !l piovide.s op[)nrluintie.s lo design cxperimenl.s anti improve them 

9. !t' ‘ i a critical altitude 

10 It , ' .scif-iidmnce in students. 

II. It [iriM'ides o’pencme in standard techniques anti helps in consolidation of 
Iriowledip 
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SCUliNf'li Tr'.ACIIIN(j CKJ(Dia.(N( .i 


The following skills may be dcvcloin''! m puihls ihiougli ptaclical work m science: 

I, The habit oCkcim ohsoivynon 

T 'khe handhiig/mainiiulalion ui appai/Uus 
k 1'he sctiini; i i oi cApemnents 
' Ttic classilicniiiui arid tabulation of data 

Tfie tibilitv 10 usi! and interpret giapba and i-trans 
. 11 'I'hc skills involving all types of mcusuivineiits 
/, I'he ability to design exi'teriments/models 
. 1 . Tlie ability^ to interpret experimental claia 
The ability to improvise simple expcrimeni" 
lU, The coUection/preseivation skills 

II. The drawing skills. 

5.1 Present Stating of Experiniieiital Work 

Science teaching ia thecry-oriented in ttiMt of the schools m our countrji. i'utcltcal wotk ts not 
given its due importance in developing corwepEs and manipulative .skilks, Thi.s is due to the 
non-availability of facilities in the schools fordoing practical work. In some of ilie Slates, however 
experimental work is prescribed as a part of the syllabus by the examining boards but its results 
are not indicated in the cotiftcate. Other emstraints in conducting practical work is tJiat teachers 
arc not given any preparatiem time for doing pr^ticals. Tbachers, teing held responsible for any 
breakage of apparatus or equipment, do laM dare to utilize them even if these (apparatus and 
equipment) ate available in the ^hools. Besides this, teachers need to be adequately trained in 
implementing the practioal-oriented curriculnin. Adequate grants are also not avmiable with 
sc hools for the purchase of materials and equipments required for practical work. The pupil-teacher 
ratio is so high that sometimes it is not feasible for tte teachers to organize any experimental 
activity and involve students in individual prrwtical work. Possibly, enough guidance is also not 
available to the teachers to supplement the practical work. 

5.2 Facilities for Experimental Work 
Laboratory FacMitks 

In the context of science teaching up to the Secondaiy level, at least a multipuipose science room 
should be provided to all schools. The science rooms should be equipped in such a way that all 
types of activitic'i connected with learning science (such as tlicoiy class, demonsltatiori and 
laboratory work) may be organized in this, 'the .specifications of a science room are as follow:. 
The schools may start the science room cvi u d all its facilities are not available. The other facilitic.s 
may be gathered gi'adually. 
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SiK'ciltcatiiDi nfM'ifnce mom 

\ A '.I'li'acc room shouldiKJSscss adequatespac<5<,jay iR k 10 sq. meiw) For 50 iitudcnw 
fu woik sniootlily. 

’ lilucktoard, a hulletm board, a demonsSfation table, a few wntifig-curn-working 
ciIiIlk, sufficient stools, charts, etc,, may be provided in the science room. The 
di'iTii lustration table should be well equipped with water taps, sink, power points, 
f'as taps (where there is facility to facilitate easy demonstration). The working tables 
should lie movable and should be so designed that they can be used both for doing 
cxpcrinicnts/activities as well as for students desk work. 

1 , 'I'lioie should be a provision for handling charts and diagrams and for placing 
projeolion equipments like overhead projector, film strip projector, etc. 

1 Vrnuu'.cmcnts may be made for hanging black curtains to darken the science room 
III (1 ( 1 , 11 1 of it whenever necessary. 

■) I'hi’K' should be two doors in die room to facilitate easy exit. 

(' riu' loom should get adequate natural %ht. There should be proper ventilation in 
ilu' tiiom. 

7 A he fixed side table near the window should have storage cupboards where ap- 
(Kiiuius, equipment and chemicals may be stored. Costly chemicals and apparatus, 
however, may be stored in the storeroom. 

R (f [iiiiisible, there should be provision for an aquarium, a icirunum, a scu'ncc library 
and iurangements for growing plants and rearing animals in ihf school. 

(Hlii'i fil’r't'i iitws io science laboratory 

As Niaroi! ..,'11 a Luge majority of schools in India do not have science hiliuMioik'S. I'hc ,Smte 
audwi iiu K Hi 1 , '' insider the following as alternatives to science laboratonns. 

1. N-hiiiiln science laboratory with at least the minimum faciliues hkn science f.it^', 
c(|uiiiiiK'.nts, etc, The mobile science laboratory van may visit the sthonls ol each 
aica i'.vicc a week. 

2. Tlie environment can be used as a laboratory outside the school in teaclimg some ol 
the relevant topics from the syllabus. 

3. Community Science Centres, Science Clubs, District SfcienceCcntrcK, etc can serve 
the puipo.se to some extent. 

4. Modern educational technology/mass media may be utilized for tlw purpoao of 
showing demonstration experiments and activities in addition to other altciiuiuvc.s. 

5. The classioom may be tcmpoitinly used as a place for carrying out the piactical;; 
whenever it is requhal. 

6. 'Iho school may borrow scientific equipment or apparatus from the neighbouring 
sciiools, colleges or training colleges and return them after their use. Some of these 
institutions may even allow the school students to work in the laboiatories, 



SfII'.MC'tll'AL'[lINGCIUlUFiLINh.S 


7 S'Liom e kil^' Mij[)pltod by the NCRR1', Ihc SCERT, llic SjSE, fif a Volunlaiy A^eucv 
.Seive tin fiiupoae uj) to the Uppos I’nniai y ;;(at.'c 

Science kit;, vvhicli scivc as iniiii lafiouitoncs inav he cli','at;ne,d liy tfie ^States also as 
pel then ;;c lenrc cuniciiluiri im the Piiinaiy anil Upper rmuaiy levels Sui h kiis 
.liijiild inrltidc appriMliis, geuraal lalKiiaUay ct|iiipuiciits, nn[iK)vi;,erl a[i[)aiLi(u,s, 
■.onlaiiuas, choaiiiiMls, etc Tlu,sc 1 its will enable ifie leaf luac tnpeiloun '.leriiniisiia- 
ti'iiis and (,xpeiimciU= in the, rLi^'s Fnt impufling uianipiilals'e skill;., such kits ui.iy 
dsn liL provided to sci- arc inoia'. 

!iriptc>vL\atio'I Of I 'KPtoimc nty and Ap/junitiiL 

Ajiy suphisiii/itcd iiiaUiinieni not a/addih ip tiie schn'il rna\ he iinpid'. i liorn die hn ally 
.ivMiIalile maiciial luid -ipp uatus H.\rreiiii".ni';niayh..' finrinek dwilh Ih's irtijanviscd eiiui(iiiK‘iil 
Th , ); hon'rjvei, ijOCM'iie, wh<Mr tip Him 111 doi.s I'Olr''/jiitic I'l iriucfi ni jiiia'aoncn d is nl 
riieildaijvi naifiie, I hnniylt ir'fuovi'.alinn, 'h. mhiImiis will ih v'Clnp i 0,11,01; niaiiir'ulal'''e sk dh' js 
,ve|[ tiiipi avianiion wmjkl help in dev- iopHip, / i!nave:ibiiine,sitich!ldi( n '''iie inipi-i-'i'iaiinn neiy 
h- ii')i(. in du. i)";L,ef;rt rd h'lieiiitun; 'ih:-. Fo, e„ iiuondnctin;' a l■'f)llstMll'•W| of die tied 
I'ji imp.',uni. rd in siiinv fiiii'spiiaiioii, iti !!ie aiviepic of a uth ; u, a tcai tie. may ennpt use a In;; 
,"1(1-' nitnidi!' -! plastic koili-’, 'j' ilu. 5'->({|i, CApennicip toay be .uiniiiy -tom by tm.litly < <r/i 1 i’i;‘ a 
lev; I ("es o( .1 plan' ./"lia n'"1 .p'vmn ooiyLhcne l-ag Sniiilativ, hn 1 ouduriing an e .pcuinec' 
111 Iho mill oi inn-Dll inT- >< Mj.Ii ilaiij-iiy ioi bipnhtei 1 hild-e-ii) iisiiie’ Cjuurig's Pinoincii.r, 
'hpiovirind appcU.iui,. "i'/ 1 ,■ -* d !r.i,i,|.uicnicd appaiauin I'l nciiavailabL This iiuiuov i.saitn/i 

ii.ini'i orily a 'vide iP'''.' d 1-1i.oilh-, a wooden Seule tianali ra/,c), a double bcid ghi'.s 
tulic/tiaii ipaii.ru pla'iUi o' ,i{ wi|ti 1 vO, Ivde;;, .1 ,;rnail {',lii''.; lo- lanua andahtili led ink 

In .dieiiiisuy, a vide nio..il).-' e;;! nidi aiayla no d in place ol 'A'rdf' bottle for tin picp.iMlinn 
cd ga;. F’laslic tiihess ear be, n , -! in pi.i-n- eifgla.-;;: uihca Botllofi an-J glas.sv;, eould n plac i l-eaker , 
and llasL;: 

Cany Home Saenix Acttviru\\ 

As an extension ol clas.^Iflr)I^ atiuily to ditily hie and in orjJu to make Icainiiig nunc iiieaiiuiplul, 
a miinbei ()1 cany- hunie, activiiic.s aic suggested fiiiin selected science topics. 'Ihe.se activiiiDs 
may prove 10 he an alieinaiivc hii the' labotaioty wotk The State functionaiies may develop a 
nuniher ol such aclivilic.s with the help of tcadicis and expcits and pass thcati to the coiicerni d 
teachcis 

Ltst of I'tjery-home semnee activitws 

Following carry-home ;k tivdim, inav be iicsi,gn'jd to .sluilenis’ 

I. Pieparc of a list ol examples on tn-w science 1 ; n.sed m evetyday ide.. 
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2. Colled and classify the, things aiouinl you on ihe basis of any ot then cunininri 
(- haractonslic;; 

3 fliniple, expciiiticnis ioi sf paiation uf tin. niixltiRS' 

(aj sand and lloiu 

(b) me and sloniis 

(c) wate.r and keio.scne 

(d) huLUi Irotii curd 

4 Make nu asurcnu-iits (Iiki, length, volume, ama, mass, dc ) o( solid.s and ln|uid';. 
b 1 isL some ot the ehangts taking place aiound you ^ physical/chemnal changes 

6 List the dilleuait vehicK s whn h you see i/u yian vvay lioine, anti rnitc then idaiive 
si)C-cds. 

/ t tic'c examples ol how yom iaimly mcmbcit; use ton e m energy tci di; v/ork, e g , 
making c!ia[iali, washmg r.lothes, etc 

h Lcicaie, observe ,,ind iiote down C'-ampl’-'s ol ihe pnncipir;; ol the usi d in dadv 
hie 

') (‘lole 'town liow simple machmd; Irl.e iiulloy.s m 'e, gear and di'hii'’ !» oiri n’C iisis] 
in yom .stitirHiiidings 

111 f'uliec! sperarnou" ''d' ^hln^;-' C'lowe,.; leaves) ami picsaive them 
! 1 S'futiy ihxj; v-uious amni ds t.hat ym see -nouncl yrau hon;;’, ,ifnl I'l'ti 'hi ir In do';; 
habm. 

j ' I'lant aime seed : and ob:'eiv“ dn fnoci ss C'l gs inmi iiion 

' j dludy the othm inothhr niou" ot loots ami stems f'orn some fd itii, V' jtetaljK s usca 
n iionie 

f ) Limly ,i stem aiodlllf titum >'■, panment to .stmvv how pituils nspotitisely ie{itodui s 
1 'i Tiy out e,xuei iinenls to stiirly In.nv ’vaici canc hntigi' it; lorm due 'u he ui ('ml neh'inge 
ol suite of watoi) 

I r'l In a nearby pond oi held, ohseive tin intetdependonci ol plants and animals 

17 1,1,St .some of the i ominori I ou.siellJlioi, at dillcfciu time', ol Ihr tiioiiLh 

18 Test the pii)pciLie.s%if acid." .and allcalis at home, using cmd, washing Suda. bakang 
.soda, lemon juice, vinegar, tU. 

19 .Study the, lormatioti ol shadow.s, using a candle oi a bulb. 

2U Last thing,s at home which me good oi had eomluctor.s ot heat 
21. Peifoim simple cxpcrmieiif.s im telJcction using ytjin miiiui at hoine 
22 List the various ktucls ol food you have ealen in any one week 
'Lk Make a list of some of the common tli.seascs you have seen people Hullm mg horn m 
yum locality foi the last one yar Wtitc clown the courses, and Ihe moasmes in 
pieveni such diseases 

2'i f’l ,l!( Li; on 10 (acunc;; onpolInUon, calamities, disea.scs, animahbplants, people, etc. 

7 1 . vVhon you visit a poullry imm. a pi.uk, a garden, a dairy, a farm, a tietd, a lake, etc , 

note down the HurnalH/jilanl.s ptulicul.iily loiiml there 
26 Cnlh (,i uiatciiaki for the .school t'uUetiii-hoaid 
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27, Make (iiodclii of (he kidney, hcaii etc., using soni), wheat dough, plasticine. 

28, Give a list oi some of the Ibocls which arc^vdiiUcratod, and describe liow they are 
adulterated 

29, List some of the sources ol cneigy used at home. 

30, From the materials available at home, sugge.st some aliemalives for: (1) pulleys, 
(2) babucc pirns, (3) racasui iug cylinders, (4) glass rods, (S) scales, (6) spirit lamp, 
(7) Newtons colour disc, (8) wiiKlnuH. 

31, Devise working models to demonsirate scientific principles and processes. 

The Roll’ of Suites 

Foi (Kopor nnplciiu'tii it ion of the new chdd-centcred and activity-based science cuniculum, at 

least the niininiiiiu rn|uirod laboratory facilities should lie provided to each school by the state 

(urioiicMiai (OS. The Stnies sliould ensure that die science teachers get adequate training in labonitoiy 

ti ehnicincsAisf' of’ iiinho-visual aids. Provision of laboratory attendants/assistants (at least one foi 

all i'.cii'ii', a ('hi'i•; ui the school) may be made and their training be arranged. • 

^ , 

111 the I'v Dtii ; aiu ition there is no provision for a separate laboratory assistant at the Secondaiy 
level Ui loot -iin' the practictil wink m science laboratories, Laboratory assistants are provided 
only at tin ,i ,iior 8c,ccmcliiiy level to look after the work in various science disciplines such a,s 
tihemiiitiv, I liyMi,' and biology, Undci iho new education policy, the Leaching ofscicnce up to the 
Secoudai !■ 'cl lui.s hc'vi concoivod to be integrated in nature and, therefore, a science 
lahoiatoi ./,„ ivnce loorn ha.'! been reconiinended for the implcmcntntion of tlio science curriculum 
etli.ctui 'v ii is .stioiigly Icit thal the laboratory assistant should assist the science teacher in 
[iiuvii ,(1' ’.pciimcnml work, The essential qualification of a laboratoiy assisianl .should be SSC 
wiiii,Mc;s, chcinisuy and biology. Like science teachers, laboiatory a.SM.sumts should also be 
0 )' ' or mdned periodically to equip them with recent cxperimentaLlcclimques and innovative 

I I litC.S 


S..k.! Suggested Areas, of li'ainiug lor Laboratory Assistants 

1. Knowledge ol I'hcnutahi/ni'pioanisA’ciuipmcnts used in teaching science and in 
expeliments by children. 

.'. Capability of maintenance rjf, and minor repairs in, iJic labiuatoiy. 

.5, Awaicncss of laboratory Imzauls and safety mcasuios, 

4. I'.cpiuing .solutions, m;; enis, preserving speciinciis an.' '!■ .smnbling electrical cir- 
t nil', 

5 AWiiicncss ol Moufces I oin which necc.s.sai 7 materials, specimens (seasonal) and 
chemicals may beprociiicd, 

(). Capability of setting n() e,\jieriments and working as per the instructions of the 
science teachers, 

7, Use of audio-visual devices, 













CHAPTER 6 


Evalimtioe 


TK ill ml I iii|iv' L ii[ I'Vii'iiag is to change llie sliident’.s behaviour in the dcsiicd diicctiori 
!. .'I I.nil'll I. dll I'liii I'l doLeiminmg the extent to which the desired changes in the student's 
behaviour luc b.'iiii', .■ iii'"■ 1 ri,ii ilui |iji;'o > n i. iiei i.s ai'' tli it i‘\alui lioii'i nconipatiLses the 
enlue uingo ot ih sii deni', .c lo me- and eMierieine', i'nili. inii. niiii in.ii oi uniculai It should 
covei all the dimensions ol giowtli—cognitive, alfccLivc and psychomotoi. 

The Lradiunnal methods ol ovahiation tcslcd jearners only in die cognitive doinain to dip neglect 
of die Lilfcctive and psychumoLoi domains Evahialion was used as a lool only lor pioaioLing 
slLidents Irnm one class to the next liighei class at (he end ol the academic yeai The evaluation 
tools sidfeied fiom seuous diawbacks in icspecl ol leliabiliLy, validity and objectivity The 
outcome o(’ this type ol siunmative evaluation gives only a disloi led image oldie learnci The main' 
aim ol evaluation is to improve the tcaching-lcanimg process in addition to the appiaisal ol the 
achievement ol learncis Evaluation is also concerned with the ellecLs ol a cmiiculum, a course, 
a method ol instruction, etc, on the achievement 

()A Policy Ei'comniendatinns 

Thi liiilnv.i iixiiiiiiiii nd iiiO'i' iu e lu\n ri'en in National Policy on Education — 1986 
I" lidi'i' "i,‘c' ill! iiiiiii pi." 11 ,‘, 111 , 1 ani'ii .lion rclorms 

! The examination should be employed to hung about qiiahtativc improvements in 
education 

2 The exaimnaUnn system should ensure a method of assessment diat is a valid and 
icjiahlc measure oi the student’s development It should also be used a.s a powerful 
instrument fur inipinvmg teaching and loaining 

2. The education .process should be .such that it i,s po.ssiblc to 

fi) elirrunatf excessive elciiieiil ol chance and snhjcclivity 

(uj de'Cmiiha.sue memorisation 
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(ill) (.TiMirc LonuniKiuy and t.iiinprchensivtj evaluation that incoiporate.s bolh the 
.scholaMie and the iiun-sclioUiiLie aspccla at ctliiLation, spiead ovci the lotiil 
,s()an ()l inMiiicLional time 

(iv) be used by teathctii, .studenis and paienlii 

(v) improve the conducting of die cKannnation 

(■vi) nitioduce desired changes m msLiucUanal rnalenals and methodology 
(vu) inUoduce the '■cmestci system tiom die Secondary stage in a phased manner 
(vin) use giades in place ol maiks, 

6.2 The Policy iind.Sliategies for luipiementation 

The policy visuali; ‘ assessment of pcitorniancc with the piocess of learning 

and teaching, and i 'I'.i .c^ ^ -of evaluation to bung about qualitative mipiovement in 

education lu oidci to ensuie dial the method o' assessment ol the student’s perfoimancc is valid 
and reliable, the following short-lcim measuies and long-teim reforms have been pioposed m the 
Programme of Action (POA) lor implementing the education policy 

6.2.1 Short-term Mca.sures 

(t) Public examinations will continue to be held only at thfe levels of Classes X and 
XII 

(li) Dcccntiahsalion ol the operations involved in the conduct ol exaimnalions may 
be done to make the system work more eitectively 
(ill) School Boards m certain Slates have set up a number ol sub- centres to 
decentralise Ihe condiict of examination Adoption of similai measures by othci 
States will be pursued ' ' 

(iv) In the event of decentralisation, (lie State 6oard.s‘will coiiUnue to get the qiieslmu 
papcis set and printed, con'solida'te die rc.sullS of examitiation.s, and aiso underlakv 
' ' test checks on random bilsis ol Ihe lunctiomng of the siib-ceriucs, and 
' ' (v) Spot evaluation of aiiswhr-scfipts will be (tpne ' ' ' ' 

6.2.2 Long-term Reforms 

(i) The Boards will lay down the levels ot attainmenL expected at Classes V, VIII, X 

' ' ' and Xn ' " ' , ' ' ' ' 

(ii) The Boards will also pies'cribe die lent nmg nb|cclives 

, (ni) Abihuc.''.ii.d pi.'li' 1 . 1 1 !'■ ^ h. U. an and should be assessed ihrnugluu.sUUitional 
evaluatii'ii i li > ul 'null, i! .ii'.i piorcduo' > evolved lot .vai h evaluation 

(iv) R-Cbcaich and 'b'.'iifin n' valuation, piriredines and m ibc conduct ot 
examinations ■ ii| 1 ■ .iin.Ui'ed 

(v) Along wdh the external exanunaiion, coniumous institutional evaluation ol the 
schnl.LstK: and nun- .scholastic aspects of evaluation will be iiiirodLiccd 
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(vi) Evaiu.-ifioii of ihe studait’s perfomance will move towmh cumulative grading 
sy.stem, 

6.2.3 CoiKkictof Exaininatioiw 

(i) 'I’ho possibility of introducing legislation to defino various malpractices con- 
ncclcd widi examinations and treat them as congriizablc and non-baiiable 
offences will be cortsidered. 

(ii) Such laws will also, when enacted, make provision to prcscrilre (he punishments 
for vatious offences under the law and, to include these within ids scope. 

(ill) Innovatiuris and cxpcrimciKs in the conduct of e.xaminatiotis, like priming and 
di.stribuhnn of iiueslioii papers with tiuc.s!ions arranged in dilTcient sequences 

• to avoid copying and other unfair rnean.s in the examination hall, will be under¬ 
taken. 

In the light of the reforms suggested m the Programme ot Action of the NPri-1986, the following 
guidelines are suggested for ihe benefit of the States; 

1. Evaluation may be considered as an integral partof the teaching-learning process 
for its iinprovcmcnl. Tire continuous fonnalivc evaluation may be introduced. It 
may be used to a.sscss die progress of the individual student and also for 
prescription ot remedial study for wcidc students, 

2. Intensive in-service training for the classroom teachers may be organized to 
acquaint them with the recent methodology and technique of evaluation. 

3. Rescaich and development cell lor continuous improvement in the approaches 
and operation may be established at SCERT. 

4. in order to make the evaluation tools perfect in respeed of validity, reliability and 
objectivity, comprehensive training of papcr-scttci.s may be organised, 

5. The non-scholastic aspects of .science may be given due impoffance. Adequate 
arrangements fer planning and conducting the oral and observarion tests for 
collecting trustworthy evidence about die pupils’ achievement ncieds attention, 

6.2.4 Pupils’ Evaluation In Science 

In the la.st decade, there ha.s been a trenicndou.s change in the techniques cl evaluation, i.e., m 
conducting c.xaminaticm.s, .setting the question paper and assessing the various abilities of the 
i.i'lenr.. Til,' ii,i .9 recommended evaluahon to Ihj an intcgial pait of the tcachlng-lcaming 
pm. .■ . h di.mld I iiii'onsonancewiththeapproachcsoltcachingscicnce. AtthoUpperPrimary 
'lie imeurjicd m lencc curriculum is followed. The cumculiim is based on tlie cnviionment 
Mii..ii,.iii u' 'I, IruiiuT The evaluation at this stage should comprise two pails; 

1. Scs.sional woifc 

2, The terminal examination 
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III sessional woik, following activities may be evaluated 

(1) icpoits of the pupil’s activities and the teacher’s dcnionsiraiions " 

(ii) c ollei lion and classil icalion ot specimens 
(ill) leports ul visits to places orseientific interest 

(iv) written work 

(v) unit tests 

(vi) scientific attitude towards solving simple problems and interacting with the 
environment 

(vii) the scientific mediod in decision-making 

(via) the assessment ol expenmenttil skills and understanding of science conrepts 
involve activiiy-orienlcd tests. The expenincntal skills include the skill oL 
handling appaiatus such as the thermoineiei, the meter-stick, the giaduated 
cylindei, die magnetic compass, etc , and conducting cxpenmenls 

In the tei minal cxanunaLiou, the pupils may be assessed thiough wi itten and oral examinations, A 
piopcr weightage should Ire given to .sessioiml woik, activity-oiienied tests and the terintnal 
exaiiunation The Secondary stage (Classes IX-X) is the terminal stage loi developing scientific 
luciacy foi the maioiity of die learners. Only a small pciccniage of students go in for the science 
stieam tiltcr the Secondary stage. 

The evaluation at the Secondary sugc may consist of' 

(a) Sessional work and 

(b) The terminal CKamination. 

The sessional woik may include" 

(i) leporls and records of pupils aciivities 

(ii) simple pro)ecLs 
(ill) WI itten work 
(iv) unit tests. 

The temninal examination may be written as well as oral The practical examination may be 
conducted to tc.st various skills At the secondaiy .stage, as the child is at the formal operational 
stage of menial ilevclopment, the evaluation in .science should be in terms of ox iginali ty. diorough- 
ne.ss m collecting data, organisation and sumnianxation of data and reporting of Itndings ’flir 
picwes.s of expenincntal woik and the conclusions duiwn .should be given due imporiancc 
Empha.sis may also be given to evaluate the following abilities in Secondary stage students 

(i) applicalioii ol science concepts, laws and piiriciples m intciacimg with enviioii 
meat 

(ii) the use of the scieufitic mctliod in solving pioblcms and making decisions. 
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(lii) applitatto'i ul- Ihi.'. |niiit enlarpiiv' cil science and Ici hnulop'y and nndciLa.inding 
llicii intci icLilioii.s in oilict aspci (s ol soenMv 
Ov) skills ot maiupulalKiii and liaiicllin;', ol si’n ntilic iiialrumculs and apiiaiatiis, and 
die rdulily to make simple luipiovisaiioiLs, 

(/) the maui[)ulativc skills ol handling cquipmciu SLich as Uic carneta, Lhe balleiy 
t'hrmiiiilur, etc , atul Llie lepaiiing ol t oiiiiiiiiii liousohold apiiliances, 

).3 t’lvaluaiioE oi' (asiTiciiliir and In.sti ufiiniial Materisiks 

dvalimuonol rurnculai and iiisluif'liunal inaleiials is an importanl aspect ol the tcaching-leairung 
niK’css. 'I'CAlbnnks arc generally picsciibcd by the cducatuinal authonlics and serve as an 
mpodant suuice ol teaching and leatnmg ol a suhiecl It is, thculorc, necessary that tin- blale 
Liaetionaiic.s at some point ot time evaluate icsthuoks in onlcr to ileleimmo Ihcn .siiitalulily and 
in[iio[iuaLcness in llieir .states The chlficnll concepts may be idcnidicd 'I'hcsc may b” made 
nuqiler by adding examples and aaalogn s lioiri local enviromueni Tlie toinial-levid m nnuc 
oncepts may be conticii/ed and made urideislandable In addition to this, the inMlaaipon ol a 
oxtlinok IS aimed at anssvenng the lollnwiiig geneial questions 

1, Is (he Uxiborik suitable, too dilliculi oi too easy loi the level nl smclents iii dnit 
paiticular ability gioup'^ 

2, Is the lextbook written in accoidauco, with the objectives and conlenl laid down in 
the syllatiLi:,'’ 

3, Does the tosduKik contain an adequate inimbci ol ilkLStratioii','? 

4, Dues the liixthouk prcpaic slndents adcqiialely loi the jaihliL c sainmaLion'^ 

5 Does the mxtbookcontam cxpeiinwrits/acUviiiei; suilHhlc to the i onieiiiv 

I'hc mam evaliialion iiisUurneius ukc die loan ol asuuctuied qiiestionmuies to be ausweic.d by 
(lie icacheis and : tiidcnts svho arc using a pm tic iihn icMbook Aqiu siionnaue (.Questionnaiic 1) 
is given below loi teachers liii the evahiatioii on ihc use of icKlhook by the students 

qu^;s'Clo,v^ \|RI,! 

PletiSi! Ut k( ) ir'ui'p)^tjpr uilf't nlitinn 

fli'V.'lie. u^L 111 liritl the 1( <ihi»f)L Se i Mn 

1 t vt.[y 'ilLitlail h IS ilcxlhnoL 

2 Siudciil'. luliavcaiUic,ullvmlijlliiV'itii;llii li-Ml-iok 

i Suuluiil!, qiiiisli'rii', riiy.mlitiR eKrrc.Mnn', O'UiSUdgc) 
m itic li'MhouL Licit iht'y i mriul undcisUiid 
4 StuiK’nl I dll niS use orcLiiisull iticirlc'LlMink 

' Stiidi-nni ilu nul II Icr In lhe u j|l)o>il v hin rrcikuig nmes oi 
tirau ini'; dcigiami. 
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[ii ihc iKAV ciKtiLuluni al science, uu\|oi emiiluniis i;; ('ivcn on ik livilic; and i vpniimcnl". So iL is 
cs.M'nlial 10 slLiily and analy.io cniL'lully Ihc conicin ol llie levllioc'k oi wod huolv Ic, liiul I'ni Ikhv 
snilnblo and iclovanl. ate Ihe given expciinu’iits ui activities Itoin the teai iicis and ‘indent' ponil 
111 view Foi this (Hiiposc, a questioniuiic ((Juesliunnaiic 2) lor tla teachers is given fiiduw. 

(JUIcsnoNNAtUK ’ 

"I’t! uhe 1 'k veUv’U^s/o ni mutth m 

PldJicinH i/ ) tn the a(fpfi>piiM ' I f'Utfivn 

If yi)ii sirunijly (SA) wnli M,\leintnj, j^lLaib ulI^ iht coliuiift unJi t ('lA") intiuLiilv fAV (f^) 

.uul fyiJ) sLcUul {(.II L., (U and siK'iiglv disu’iei i ii\ i Iv 

iL! i ^ 

1 Uufurt I irMch, I haNt lo stp.iiaii llu 
'iiriplc txpciinunis fn-in ilic difluuir 

(UlCS 

2 Mudeiii'^ only do livpc’rnmiiil'i cun r lU » 
svhilc cluL Lo iliL slioiiaye of maiei lals and 
a['p iraius 

^ I Liiiudiv LO >pciul rtKi'l c»l mv (o'c 
pctiods [uepaiing (oi ik al clciniotistia- 
I'oas 

4 dhcK i, lUHif'LC* Joi niu lo LiiL’ckot cliany;( 

[fu‘ Li\pffir[ii ni'. to siui ihc aims 

5 "IIkmo is no piobbm o( obtaining ilie 
maicnaN fiom mv laboialoiv 

6 [ u' mlty h wc Co mo li(y 'he < <p( nmuil*/ 

acLivUu's fnu au' c of Ku k of miitorial*, 

/ oLLiili ni', can ofii‘n Mu Ifn simple scuntt 
cori(o[)rs lo hndd up (he inon' clilfiLiilt 
onus' late I un 

S Suiritlini' . 1 h.»’'c lo cancel sonu i4 ihe 
L.vpcnffu ois/j* tivuiLs bicaust of laJ of 
iri.ueiials 

1 usually laid thce\pi_(iiiK nial prepai jtion 
I' real hnuUn cuinjuu'd lu tia'.sin«uii 
la iLlnriK 

d) dhe unpin''i>‘ctO(»'i m c ipeiiMienLs atid U' 
fiviLit 1 aif u ally [la’aiimf'fal 

n ' 1 .'Y ullei! llu „onc!ii ions'ha'A'i Ih' 
u M'jMio'uls/iLioo'u dune m 'dr gla* 
eJU' il) llf'Ji (It [ If Hfl thi ist* IL '' I" llu’ in H'l 
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sn u A S_A 

r.’ Sonit (iflhc oh|c'c[|ve-i (orttif L^p[■^mttlt 
fl(i not UMidlly Ji'/eo with thccupcriniLii- 
t il cnntlu‘,iLji 

IJ After iIk- exporimcnl the: MiiJcnts tain dl- 
wxys iirViWor ttst qiitslions rrlaind to iht 
ol'jattivc, 


valuation ofTctu has and Teaching 

I'uclitis ait' Lite iinpltiincnlcis ol all innovaiions in tlic classtooni To a coiUiii dcgrct', they 
I'lctiiuac llic loanung otiLconics ol sludents. Unless the tcacheis ate equipped with enough 
iiowicdge on how lolaeihlatc leaching learning siluations, innovations will not he implcmenlcd 
s per the expccuuion, 

. Mipervisni has an nnfiorlaiit role m Lhc improvement ol Lcachcis pcrfoiniance ni classroom He 
as to guide the tcachcis for the unpioverncnt ol their teaching. In order to dcicimine the aiea.s 
;quiring guidance, two qucsLiorinaiics (3 & 4) aie given These quesUonnaircs should be used 
Illy to find die areas where teachers require some help and not to pass any iiulgcment on (hem 
y the su(>crvi;:oi 


(^UE,S’nONNAtRE3 


7 cacher’x Si’lfK vuluatton 


Yes Not qmre No 

A Preparation 

1 Do r go thiough iny lesson cartliiily teforc 

to UitS'i'^ 

2 Du I prepau' my tLJthing maiemb m ad- 

vinuti? 

3 Da f iCL my objacLi'^os btiore 'st.iriing to pUn 
wliat dciivities ure to be uirned out? 

4 Do 1 pLin my Djisun in sue h a way ilut it ^its 
ihft level of iirulcistimdiiig of lhc siudcnis? 

5 Do I try lhc c^perLitienUl dutivnic! mysuH 
before giving them to stuflenii’^ 

ft U my lesson plan always re>idv for eheok up 
ui case my siipemiur wants u? 

li hLs'^rui'Ciondl Shd', 

1 Do [ niOLivato my student's intLiLsr bedore 
stilting a lessoiD 
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Vi s Nil! qiii lL No 

1 Do Task quEiUoti'i lo fimi out the pre-requisite 
knovvlt'dj'tt ol my sludftiis^ 

3 Do I encuuiage my siutlenis to ask questions'' 

4 Are my questions well fnrmiihitetl ami iirulcr- 
stoixl by the studeiiisV 

5 Do I rt phrase or smiphty my questions lof the 
benefit of .slow atuileiiis'/ 

6 Do I give enough ume for my stuilcnls to ask 
and answer queatiuns'l 

7 Do r give my stiuknts opporiiimiy tocairy out 
aetivitics'' 

8 Do I evaluate mv siudcitts’ uitilcrsinading at 
the end ot the lesson'' 

9 Do 1 show t qual atlention tsi alt my Mudi ills'' 

Ul Do I piaire Students or anssvtr svcU'l 

11 Do tliB lust si give re I It el ilie attamuieni ol the 
ohjetlivts sid toi the lessou'f 

P Do I theek die tests ol my stiidiiits caielully? 

I'i Do I u'if the results of the tests as basts loi 
turlliLi clarilication il naedeil? 

M Are tire assignincnis 1 give properly 
motivated’' 

15 Are the assignments diallenging’/ 

16 Do I Unxk the asiigntuuils ot mv students'! 

17 Have, I attended to those who did not do or 
c ompleii the ir assignments'J 


QUES'nONNAlHKd 

Supt mxot'slivalualwn on the Perlmtnance oj Teachers 

Yes Not [j^uite No 

I Lt'.wonPlan 

1 Are ihu objeitivLs i Icaily stated'' 

2 Alt’ the cxpenmciiial tiutiviljes provtcltd ap 
prupnau/' 
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Yvh NuL HUUC >[o 

Arr' lht'i> .iilr i.[iijitu. L|HLsiK»ris to tvalu.itc, 
stiulcni' Liiul r .1 iruliru'"^ 

t) iht. r'YaliMiion |»K>vifle<.l u*lU'Cl‘l!ic ub- 

2 SkiU<, 

( Inirruiiu tion xind P rt’M'nunion 
) Did the lIlIs', ,tArt promptly? 

2 W.iij tlu^ iutcrctt of the '.tude ois ^irouskid befort 

the U’^'kOii Wfi^ irilriKliiLLd'* 

\ Was Iht. Icsstjri syOc-iniiK ‘lly pic-.^-nicd? 

4 W.i'j tlic lopi* prv."Ontt*d at iht* level ol iintlt r- 

Mdrului^ (4 the sunkiit.*^ 

te Lfi!' netricd rnatL*uaL/appar*iuis re iffy * 
rt fhii the teiaehor prtivule itkciiiaie expenrrun- 

Ull UUVRK'S'' 

/ Old Iht teichctaL.1 piopor (picslions to anivc 
tu the Loru Uic.ioris'^ 

(II) Tt'iJi /u^fi; [&! hntqiu t 

1 te It huui; ii ids uiili/t il ^ 

2 V/i'rt the H ichcr''- lead qiu stioiis precise and 
concise? 

3 1 Ui! Lht UMchei otKoiira^e students to ask 
qiit.sLioris'^ 

4 Did ihc Lt‘ ic he r fiicuLir .students to look tor 
die .in.wets ihemselves'^ 

“s l^iii the teacher hanflle students’ .Aii''wcrs ft nr- 

ii-LL or irii^(j‘rit cl) well? 

ti Wis the le ichof able to rrioiivaie ‘ind |k r 

petit lie the* dist-ussiun wiih more siiuiul AtLiij.i 
questLorr,'^ 

/ Did ihc tL.jfhi'r le.itl the studcnis to inicipTf t 

iheir lindirigs? 

8 Did the leachcri shov ma* tcr> of subjec I in al¬ 

ter? 

d Did liie Le ichei teach the right eoncepLs'^ 

(C] j\\KL^'nnu^/i( and Evahiittion 

1 Was the li. .u tier able to evuluale iht. sludenis' 

uiuJersLiiidnig at die end of the K ison? 

Were tht ehjec Lives .lelueveJ as jilaiiiied ? 

We tl tJ)c as^sigunients jnotiv'jtijig ^ 
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of Science EcliiCcitioii 


III' iiaii .action of the .seieiiLC cutiitiiliiiti from LiiaiLiiluiii dcvelopeis to Ihc sludcnts involves a 
uiiih'i ol lurii tionancs at the State, di si net and laliiLa levels At these levels, the iLinclionaiiCS 
ivi'id ate the edueational adinmisiiaiois namely, the DneLidi ot bdiiLalloii, the Joint Oiieikir, 
le iJepuly Diiecloi,[tii; Assistant Diieefin, llicFadiiLalionOlliLeis. the Disiiicl Education Oillecis, 
1C Si liool Irispcctof.s.ctc Tlicyaic also involved in (lie maiiaaeincntnl siipci vision and inspoi turn 
1 the schools 

1 a pailKular school, the I’lmcipal is the ovciall in-duiec ol txith the jcadcinic and the 
liiniiiMrativc lunclion.s He manatie.s thc'.c activiUcs with the enopeialion ol the leachcis, the 
udciilfi and the comiiiinuly All the Stales lunctioiiarie.s |ilay an cxlicniclY iiiipoildiit lole in 
npioving the qtiahty ol science education hy piovidiiig leadci.ship in vaiioiis (ickls, staitmg (inin 
iiiicuhini development and guinL'; up to its diet Live transaction to the .student level The set-up 
I cdiicationaladiiumsliatois in a lew Stales and then lunetioiisaie given at the end ol thischa[ilei 

i inspet'lion and Supervl.siori 

Lsputioii and supervision aic ollcii confiisccl and lieated as MynonymuLi;:. Su|)civisioii i.s a 
miiuunus pmecas iindcitakcn to cncuiuage and cliceci selt-aviivatcd gtowih and a spceiali/.cd 
dp to leaclieis lor impioviiig iiisiuiciion 

lie iilLimatc amiis,ot Cuuisc, iiiipiovemcntol .science iii.stiiiclion Inspection is done pci lodically 
111 iiidudes an dement of siipeiviMon. In mtistot the Stales, .supervision anti iiispeelioii arc done 
i the same stall 

hlh the lunruilation of the NEE-1986, the concept ol supei vision ol science teaching has become 
TV important The supervisor,s aic now expected to play an impoitiiiii lolc hy helping and guiding 
t: teachers to solve theii piobicms m teaching and in impioviiig the quality ol cdiicalinii The 
ipci vising ollicer .should visit the schools to guide and help in impioving the school piogiamines 
stead ot only pas.nng judgements Supervision is icgurdetl as a coupeialivc endcavoui in which 
1 the teticheis paiticipaie, and the supervisor acis as a Icatlci fie ads as a guide and considiant 
all educational matter,s He helps in die organization ol study gmiips, encouiagcs proles,sional 
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leading and suppoiLs other fonii at' in-set vice tnuning tie, encouragCA cepctimcntal woik al 
vaticKw kinds and sptcads amongst the tcachcis ideas usclul to tlie achievement ol this aim A 
tcachci should not distrust or Icai the supcrvisoi aiKl cany the impicssum that his shoitcnmmgs 
will be lepoitcd to the school adininisUalins The siipcrvisoi should al the same time be caiclul 
(hat the teachers do not develop a leeliiig that tliey ate moie capable than the suiU'rvisot oi that lie 
has nothing of value to olfci them This altitude tan be counteicd only by his elloits in aequirmg 
the latest knowledge and a self-assessment ol hi.s academic gunvih al legulai inUuvals 

7,1.1 Some Important Aspects of the Supervision 
and Inspection of Schools 

The following aspects ol supeivision and inspection may Ic considcicd while mspcelmg" the 
schools' 


(a) School lluiklmg and riquipment 

(b) School Stall 

(c) School Funds 

(d) C'liniculurii Matciials 

(e) Toactiirig-letuiimg ol Science 
(1) Co-curiicLilar Activities 

(cl) Schuot Piuikluif; 

In acldiuoii to vaiious I'ticilities, ihc school building sliould have adequate space laciliues loi 
science teat lung, carrying out science expeiimerils/acliviiies and loi cn-cuiiiculai science ac¬ 
tivities The budding sliould have classrooms, science laboratories or science lonms The science 
laboialorics/scicnce rooms should be propcily designed lor maximum utili?alu)n These should 
have the lacditics ol clcctricily and water, and a proper drainage sysLem There should be separale 
corner lor repairing and improvising science equipments 

(b) Siiwiit Skitf 

The science stall employed in a school should possess the requisite academic and piot’essional 
qualdications A science supcivisoi oi mspcctoi should pcisuadc science teachers lo use all 
curriculum materials and leactung aids and also oigauizc co-curriculai science activities 

(l) Sc hoot I'uncls 

Adequate Itinds should be allocated for the science teaching piogramme m the school The lands 
should he piopeily utilized loi puichasc ol equipments, apparatus and chemicals For this, a lisl 
ol vaiious items of C(.[uipment, specilications ol equipment and chemicals, sotiices from where 
these can be puichastal, books, etc , may be piovided to schools. Funds should also be made 
available loi nuiintenance ol the vaiious items ol equipment and for then replacement and 
lepaniiig Some iunds should be piovtdcd lor puu base ol science books lor the library, oigani/ing 
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I !i i|Irjriil (’u Clin I'-iiliK Nlii iill‘ acLivilii'S 'tiR h iw diJlKilcs ttii lih rcnl sc icncc lopics, sciltilc 
iiti'. ',1 icrii c cxlubiliLin sck'ikc essay (■ompelilioii, sc icnco as.sc’iiihly, f'lc. 

) Cnnit'iilor Matci ml!, 

1C cuiiii Ill'll mdtciial', tor the Up[)e,i Piimaiy and Sccondaiy stages > (ui.sist of U Alhook.s, 
Hhci’s handhixik,;, woikhodlsS, cil Theic is a kit foi the (tpper Pinnaiy stage' Joi cany mg out 
(ivuifi 111 cidditton to dus, tLachci', can also use ccitaiu audto-visual aids sucli a;; ccitain 
nisLnps and lilnis availalile in NCL.RT and Iroiti other .igciit-ics 

) earning (if Si icnce 

ict-tiiriLiilai rn ilciials in the class should he used lui athieving iheohjccLivi sot science teaching 
ciilioncd 111 the Nl'b-iyiib T!ic nieihods and iecluiic|ues uied in the classiooin (oi teaching 
oiitd encourage an active pai Licipation ol die (lupils in die icaching-leaining pioecss The pupils 
oiild tale the uuiiativc in acquiiing new krunvlctlgc in science, and should dcvcln[) the habit ul 
11 -sludy Thu deinonstralions and pupils’ activities should be [iiopeily oigaiu/cd The teaching 
: 1 s such as chail-S and inodeLs should be suitably used Inipiovisation ol siin[)lc apparatus and 
inMiLiclion of models should ticcncoiuagcd ['lopei ptocecluics should he used loi the loiniativc 
id SLirnnuicive uvaliiatioii ol pupils’ piogiess 

Cri-curricukif ActiviUes 

i-cmiieulai activities •unp'i nicni the knowdedge gamed by pupils in the classroom and help 
am to utilise then Icisuic l''iidLilly 

ime cd the cri-cuu iculai acto. tue;; ate reading supiilenicutaiy rearling inatenals, such as pn[iulur 
icnce aideles and popular science magazines, earryuig out science aclivities at homc/ui school, 
rtiLipation in science fans and exliibitions, woiking in the science club, etc 

iL- student inay also cany out small investigations These provide a chance to pupils to cany out 
leiitilic mvcsligaluins, phut the woik, think of various ways to catty out die investigation and 
eqirct the data 

le aipervisms should piovidc adequate guidance to tcacheis in oigani/ing such activities. The 
ichcis .should see that eveiy .student paiticipate.s in one or moie co-cmiiciilui activiucs 

7.1,2 Supervision oftSeienee Teaching 

ic supei-vision of science tcac hing in .schools assumes gieatei impoitancc in view ol the icncwed 
iplmsis on science teaching lor fiist ten years ol school education The su[iervision is not 
nfined to only the adrninistrativr; role ot supci visory stall it is concerned rnaialy with pioviding 
iclance taciluies to the science teacheis 
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Su[n;[\'ihU)ti IS an cxjicr! jiiofcssional scivu’i! iiiifl is conrcinctl wllh ihc uiipiovcimciiL iii learning 
slu'ikc, [I IS eunccitied wilti the kiiig-iani'e iiiiprovcmeiil ol science ediicaiion A science 
sn[)eivisoi ptovides cUecLivc leadeiship let science teaclieis and is dneclly cnnCL'nicd wilh Iheit 
[u adcinic giowlh The tollowing; :uc the mam important, (unclions ol a science sii()ci visoi 

I He should be well acquainted with iJic science curiiciikim ol Ins Slafc'/disLiicI For 
lliis, It IS nccessaiy that he paiticipdlcs m the pitigiamnies coneciiiing science 
cducaiion. (Cuiiiculum development, Icachet-naming, etc ). 

2, He should oiganizc leaclicr-tramiiig programmes lor updating the knowledge ol 
teachers ol his Slate/distnct in content as wtdl as methodology 

3 He should have a piopei mechanism to check the quality ol chemicals, appaiatiis, 
biology specimens and ecpupincnl purchased by the school 

4 He should design piogrammcs toi both (a") talented studentq so as to provide them 
opportuniLies to leant at then own [tace, and (b) weaket sluclciils so as to provide 
Lliem cxtia assistance m Icainmg. 

5 He should evaluate insliuclion by chrec tcla.ssiooin viMts and individual contcienccs 
with leachcr.s. 

6 He sliould occasionally check ilie lesson plans, o( le-aclicis and suggest mipiove- 
inenis 

7 He luu.st c.uiphasi/.e showing appiopiiate duTionstialions and eacouiagiug sUideiil 
paiticipation m the learning process Sometimes iiiodel lessons may be given to 
icatheis lo acquaint them with the methods ;anlable lor that iiaiiiciilar section ol 
pupils. 

h He should see (hat adu|tiale (iincls ate availaidc (oi the science teaching pingi airime 
in scliools This includes llic seating up and inamtenanc c of laboialone.s and science 
room.s, puichase ol common nialetial lor .s'hidcnt’.ssc'ienc'c activities; held tnps', such 
as collcelum ol samples, visiis to factoiies lor a lust-haad cxpeiicnce ol woik and 
to othci places ol seicntilit imiioitanee 

9 He should encouiage leachci.s to iindeiukc small action leseaich piogmmmes 

10, He should insist on the use ol local le.soiuccs foi science teaching and de.sigmng 
low-cost science apptiratus 

II He should oiganize ]oint and common .school science actimtics (soiciice CAlubiiions, 
dcbatc.s, etc ) for ilieclu.sici ol schools under tus imisdichon 

12 While‘s visiting tlie schools, a .siipeivcsor should keep all the relevant papeis (copies 
of lellcu; is.aicd icgarding sanction of liinds, and oLiicr iiishLictinn.s is,sued, li.sLs of 
.speedicalKills, etc ,J with him 

13 A suiiei visoi should iiiainlain a diaiy m which he may note clown the suggestioics 
given and follow-up aclums laken on his nexi visit 

In oidci to ellcctively discharge hu: lole, a science siipeivisor should have a thoiough subject 
hackgioLind and be in touch wiih the icceiit developments both in science ami scicmcc education 
A .science supctvi.soi .should po.ssess all the quahlie.s ol a gnt/d tcachci .so thai hc/shc may act as a 
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ciliitiloi in addiLiori lo being a snpcrv/soi I (e t,liciulcl niaiiitain good iclalioiis vvilli Lcacticis He 
u.sL have the ([iialily ol Icadeiship f-Ie .slioiikl also pn'i'icsM a.seri'ie of liumour and tlie nialmily to 
ee|it aigiimcniM agiitiuM Lhosc he hna given 

7,E.3 Suggested Outlines I'ni a fVngianime foe Supervising SbiH 

thice cla>s oneiitatuin prograiiiiue is s'uggestcd iui .science supeivisocs al the disliict level iii 
ile.s Ii IS expccieil that alter iindeigoinp oi leiUaLiuii, a .sciciiee .siipci vi.sor will be able lo do a 
010 clleciivc supci vision 

tst Du\ 

(a) r'amilianzalioii with the Nf’B 1986 in the conlol ol science ediicalinn 
(bj Ob)cctives ol science teaching and aiin.s ol gcncuil cducalion 
■ (i) Philosophy ol the new sr lenee couiscs followed by Suites 
(ill Geneial nu thods (or sc lencc teaching 
(('.) Oigani/alion ol leacher-trainiiig piogianinic.s 

'(raid Uiiy 

faj Acquaintance wiih placc.s ol seicniihc iiitcic.sl in the .Sialc/clistricl 
(h) Financial requiiemeiU.s and esiirnale.s in inaiiiUiming lahoiatoiy ef|uipinent. and 
cbcnucaLs, and oLhet acLiviiics 

0 j [ 'anidiauly willi laboiatoiy cciuipincnt in the vaiioii.s science disciplines, and their 
NpecitieaUon.s 

rdj KnowledgeolsuppUcisol scieiititicciiuipmeiil (d good quality, puichasc pioceduie, 
cie 


aid Day 

(a) Designing piogi amines loi talented and vvcalcoi sttulcnts. 

tb) Spot evaluation, methodology ol evaluation in various disciplines 

(c) Knriwlcdge ol various action lescarch progiamincs 

61) Co-cunicular activities like conducting iiitci-school science debates, quizzes, cx- 
hihkions, etc. 

f;anizaiion of CoiiferencesISerninm.slIn service 
ather.d Training 

mfeitnees/Seiuinais loi teachers, Headmasicis and Pimcipals are very important for exchange 
ideas tmd lor tqulaung the knowledge I'hcConlcicnce may be organized ponodically oi allca.sl 
ce in a year to di.seu.ss- (a) the vanous pioblem.s faced by the schools in lespcct of science 
iching, and (b) any current topic of conieiu or methodology perlaimng lo science 
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The Slalc auLhonues may organize penodtcally tlic in- .service faming progniinmc.s of teachers 
foi improvement of science CLlucalton 

7.2 Role of Fiindpals in Management of 
.Science I'klucation in Schools 

The Piiiicipal, being the Head of the Institution, plays a very important role in linding tlic way.s 
and means ol imparting science education m hts institution 

The following aie some suggc.slions lor Piincipals for implementation ol .science teaching 
progiammcs in schools m accoidance with the National Policy on Education - 1986' 

1 Coordination. 

The coordination of vai ions science activities in the school is an important Uisk of the .school The 
Principal may assign thi.s task to .sonic senior science teacher He/shc will draw up piogiammc.s 
concerning science education in consultation with the science teacheis and with the Piincipal of 
the school. He/she also keeps the Puncipal informed about the reeiuLrement of the science 
department 

2 Supervision 

This consists of supci vision ol classioom teaching, proguimmc of evaluation, and co-curricular 
activities Supervision ot classroom teaching is an irnpoitant duly of the Puncipal He should 
regulai ly visit the classes Ixnng taught by the different teachers The Puncipal should avoid giving 
.suggestions to die teachers in the pi esciice of students He may suggest impiovcnients in a pleasant 
and Inendly manner alter the class. He should encourage the teachers to cany out investigations, 
dcmon,straUon- experiments and action icsearches lor tlie impiovement ol science teaching If the 
Principal happens to be a penson with a non-science background, he may lake the help ot other 
science teachers in the supervision work. 

The Pnncipid may invite old students of the school, parents or educated persons troni the 
community, who have inteicst in science teaching, to help science Icachcis in then work. He may 
also lake the help Irom voluntary organisations, local .scieniihc institutions, etc 

5 Science Based Co-i utnciilar Activtiies 

The Puncipal should a,ssign the oigamsatioii ol vaiious co- curncular activities to teachers keeping 
in view iho intcicsl fui a pailicular activity, A propei place should be piovided in llic time tablc 
loi cnirying out lhe.se aciivitic.s. He .should encouiagc teachers and .siudonts lo participate in 
co-cun iCLilar aciiviiie.s 

The lollowitig science based co-cuiiiciilar activiiic.s tuc suggested lor being taken up in the 
schools 
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fi) 'Airnii' 'IhL sujdotitsarul icachris limy p.uUcipiUc in the .‘ininiimr 'Uir 

.pi'akci may he inviteci In dclivn a tal'-.ijn any mpic ni (iincnl inipnttLmce, 

I oneniiuii;; ^Ll.-nl-c 

111) I i.Jil 111(1'. lO idai I'.s ul nrifU irupoitand , inLlimtiial units scientific instilu 
III ins 

fin) CniupcLil if.ns ina v he oi •(tnir/.cd ui \vridri(; science ai Lie less ufid c ollec tion of gcKxl 
.'iitu it'i iiiiiy hi given tin shniic nf a iimgazinc 

(ivj miuilu hoiiincs i;k„ rlfciiiiiiK. cnuiiis. pliotngiaptiy, cl may he [misued, 

(f'i Si u'/'u /Aluhaion 

'Che eniidiict 1)1 leiiee ishihilion in dm school and to eucourngc the ehiklicn to pailicipatc in 
.i'’i.-iicc e. hdidinns coriihif t-'-d :U Insluf't/Siale/l laiifiiia! levclK. 

(c I Ccli'huLiHin 01 St It ni v (‘'iwnmh 
Si ii'iuc teslivals in.iy he iclt bialnd on ihc lollov/inv days 

?S Fcuimuy National Science Day (Tlic Intthday nl ftr C.V 

Raman) 

a lunc National En'/iinnmcnl Day 

'I he .siingcateil acUviiic.s lo be lairieitaken on these ikiy.s incliide 

I'i) Depicting Idc ol sciendsls, condaennf', sennruifs, quiz, willing coinpclitems, 
irnponaiil asptcLs in inoining assembly 

(ii) Di.diibulion 111 pii/cs loi various competitions conducled dining the year 

tup The ahovi gc/cn dates (Fyi 2 S, Jiuil * 1 ) ate only two specific activities The, 
liiiihdays nf oihct acicnusis may tic cclctn'utcd at h-asi duimg die iviorning 
as.sciiihly 

Pi'hiLiauy bci.llotaled fen thcoignnizationo/co-cnuicnJa/ '.ciencea' fivdiesaiRhiLsolorpiitchase 
ol pojHitai scii-ncc jonmalMif .school level 

fd) Otf'cr AruviUa, 

The I'lllovong III tivmes may also be undciiaLeii 

T) Pulling up phoiogKspb.s ol gieai scicmists on the v/alls ot Ih., INimuioiy find the 
t LusrUulUS 

ill) Ficpanug atid jniuirig up ihart.s fJioWing sum, e..peiim'ai(;, 
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V/ 


(ill) Saeni chlinSliOws: Tcachi'r; may he ciicuarafiCLl tii gel ,;cieru.c lilitis linin film 
lihuKio:-: and show Ihenii to studenfs 

(yi) Sacficc Coi neliLibrary Museutn Student': slioiilclbe g iven a separate toom/plaec 
wlieifi they may read science inagfi/anc.'i, periodicals and display stic'cniien 
[miparcd hy them. Adequate numbei orpenodlcals and feleicrn.c htjoks should 
be inaclc available 

4 Tinu'tahk' Ftanunii 

(i) The titnclable should be uriangea in such a way dmt seicnea (eaihem get 
preparation (leiiods to nmke maangeiuents lor clcnumstratioii and laboialoiy 
woik, 

(ii) Provision may be made in the umctable so dial siuflcnis may listen to Radio 
Science k ssons oi watch Icssmis on television 

j I iibni atoi'/ EqidiViU'rii 

I he .n'lence 1 ibomtones should be well equipped The, Pnncipals should convince Ihe concerned 
aiilhontiefi legaiding the needs ol tlic science laboialoncs ol his insUluliori The, teachcis may be 
encouraged to iminovisc low-cos) niuteiial (wheiever possible) 

The PiiiK ipal iTiiiy sec to a dial ihe laboiaiotn^'; me piopeily maintained and the facilities available 
aa liil'y iililised 

(> pHivLMon 0/ /m/k/s afultwi hesr of Hinlcnah 
for Sdi'iKt Adivihes 

Pio muu( may be made lorcomirigcm gmnl lorpinehasi ol si leucc mateiial,';, such as dicmicals, 
science s[iccime,is and teachmy, aid, (such as'modnh; and 'hafts) Th>‘ Pimeipal may also get 
sciciicc 1 its loi his insinuiiui) 

Sevcial lytics ol grams nic [iiovidmi by the conceincd antlioiitics lo the, seluiol The pmttice ol 
mal mg piucliases at the uk! ol the tnumcial yiai .dioiild he avoided The 1‘nncipal may appoint 
a piuchasc (onmultee lor iln putclraae ol acicin’c ctimpmeni appamius and chemicals 


riic admniistialive, set-up of a tew smti-s and tlieii boiid limctnms me given m the cn,suing [lagcs 



![\( I!()\U)| H)U\\^^I)VALAI)\I1^1ST1^\T0^1N/()F^'1{ WS 
(il AM)flkAi'R4I)KSH 




(I 


lk\ 

fmitm 

I'lrakiri'l ‘i Imi'l I (liiuilinii 

k-Olliuo Cunirni'i'.iotur ol (lovi'iiiitirnt k- 


ifiiiniiiicm 

luiiil [iiiofiur 

III chariic ol all ediiiaiiuiial iiuiiiiiliori'i in ihc fllale 

I'lfuii'r 

IssiJis laojiiiiiioii lu I'lmlhli-tiitcliLiin !LhooK 

Diruidi 

In^pf ciiiiii iiml Hi|ii i\isiun iliKHigh iJi^lrici Fdnca- 
iiiiiiOlliiti 

[(ijiKiriijI Oireiior 
(nni Ifir'' 111' IJi'ifici) 

kiiLS roupiliuii lo 'lilLi[iii-ni([lumi iifiooh, in- 
\|iiniu'ii;imlM)(H-ivisii'niliioijf»hI)ivlriLlhluuiii)n 
Ollicu 

iJiMricililLiiiiiunrillifii 

[ii'iptiLiiin and Hi[vrviMiin ol iiLhiioh in Dutiici, 
luiiiijiiiiun lo I'liiriaiY and Uppti Primmy 
sihonh 

I'i|iiiiv I iluLiiiu[ili(liai 

(iinili'ruidi I lidi/(i(iij\ ifi ,ilJi ifKil 

klKiliiiii lull MipiiMMon III 111iiInchooK 

lih|K'i(urn( 'ulioul' 

liispLaiufi III I'liiiuiy and I [ipi r Priinaiy hIiooIs 


h 
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SCIt'NCIilliACinNC.GUIDnLINLS 


11 DDE(Uxlboob) 

Hc/iho n i;\-offiU(i DircLtor uf the Ddlu Tekilwolc Burenu IIi\/heroffice reipotiubk for jdapLing any tLsilraok and toi 
Iriiii'iportiitwii (if NCl'R'I books, pnniinij of boolci andprodncnoti and Jiiiribniion ol tallxioki 

12 ODE (Ihincii) 

The Union Tcmloiy of Delhi is at preseiii divided into five ednuiional Distutis each being headed by a D D Ii liaih 
Distiict his d rcriJiiii number of tones’ as follows 

(i) Oistrici North - Comprises Zones I to 7 

(u) District—East - Composes Zones i to 11 
(ill) Distnct ~ Ceiiii .il - Comprises Zones 12 to 16 
(iv) Dismci—Soiiih - Comprises Zones 17 to 22 

(v) Distill 1 - West -- Comprises Zones 2J to 28 

17 Zo/kilEdiiciilmOffiar 

Each zone is hinided by one Rdncdiion Officer (E 0) and there is i Dy Education Officer (D.E 0) On an iivenige each 
Mie tills 30 lo dO sDitxils of ill types (Middle/kcondoiy/Si Seconddiy/lioys/GirLs/Co crliicaiiondl/Govt/Aidcd/UnaiJed 
Tlie D D E (Districts) is ihe lieiid of tfie Distiici and dtils with ddmmistrauve oi tcadcmic mutters through the respective 
EO iiidDEOs, 

Hence, ihe Heads of all schools are under the concerned Zonal Ediicattim Officers 
Deputy Dmtur ufFJucalm (Scuvu e) 

'Ihe DDE (Sc) deals with iiny or all mutters related lo simnce education, vociitioiial education and work education 
(SUPW) programmes, at the diflerent science centres under him/her 
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(B 

Diiecloi (SCER'll 

Joitil/Depiity Director (SCflTj 

loirit Director ot Hdiiciitiun (AdminiiitraUon) 
DisinaEdiKationOthcer 


Piovides fl( adcmir guidance, conducti teacher 
training programniM and alio 'lUpemsion work in 
schooli 

Academic guidance, Kacher irainiiig, iiiperviiiffli of 
tumculiim devdcpent and educiuonal research 
atlhe depiirtinentfll level 

Overall administration and rapervision 

Oveiall adininiitration and lupemsiun at the du 


Secondary School 

Admiimtriitive and academic head of s Secondaiy 
School 







4JNr’iiON.s()Fr)im; 



3 Joint Ditcdor 

4 Deputy Direaor 

^ CIiilI l'iJiJi.ili(iii (Jfficcr 


6 DhfiictliilucaiiuiiOlfKci 

7 Deputy Iii'ipi’Ltor of ijchouis 
(nioie limn ifTic ’111 (jacli Di^iiit) 

S ChiLfliiipettor 

(only Oiie ill tfie Stiiie) 


Atailt'inie and AiiniinHlralive lit iid in the fitdit 

Ovirall lespoihibility lot etliniilion (roiii Piiniaiy 
toScnioiSaoiKlary Lmh 

If 

»' I 

liTipeLtioii and tupervition of uliooli in more tJian 
one Distritt 

Inspection and supervision of schools in one Distiict 

Supervision and inspei tion of schools in liis/her part 
of the District 


lawks alter the education of girls m the State 
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State Council of lulucatiotial Research and Trauiing, Solan, 
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Education Offftcr, Central Board ol Secondary Education, 2/42, 
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Reader, SlateInsUtutc of Science Educatuni, Assam, Guwahati- 
20 

Mj Sharddd, A S 
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Niinic 

AddiL‘s 

1 

Ui Rjriu sli C'li,India Tewjri 

HliuI ul iht Clumiitiy DtpaiimtiU, Delhi I’nliUt School, 
Miilhiiia Road, Dew Delhi 

2. 

I'r D Iv Muk-tinpadhyay 

l.riUirci m I'duoalioii (Lih SurnLi), Vmay Illnvaii, I’l) Saii- 
liniketaii, Disinit llirbhum TJUH, Wesi Reiifpil 

3 

Mf'i R SaiddhaRim 

Leclurcr, Aiulhiii Mahila Sahha, Collt’jie ol Lduialion, 
lIyduabad-7 

4, 

Sun RS David 

Dn Hirer, Andhra Mahila Subha, College of ndiiLalion, 
Ilydtrahad-? 

5 

Mri Kalmdi UtuinaKar 

Lecliircr in Zoology, liUVRR College, Niiiayangniida, 
Hyderabad-29 

6 

Dr, Siiloctiiiria Maihiir 

Principal, SN Vaniu Mahiiviilyiilav,!, Exhibition Ground, 
Hyderabad 500001 
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Mrs MehmiussA 
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Shu K V Rao 

Principal, Keiidriya Vidyalaya, Shivaranipally, Hyderabad 
500252 
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Shu V Vi Arya 

1 ecluror, School ol Science Ediicanon, SCI RT, 3 Link Road, 
Karol Bagh, New Delhi 
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Dr K.K Tiwan 
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Jabalpur, Madhya I’radeih 

11 

Dr G Raju 

Professor of Zoology, Regional College ol Ediicaiion, Mysore 
570006 
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Dr C.V Dhardwi) 
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n 

Mu >Sc‘e:th«imaiu 
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14 

Di Sira'.waltu Balambrainariiam 
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Hyderabad 
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(Piogiamrae CoorcliMtor) 


Additss 

Saentist, Vikiam A Sambhai Communiiy Science Ceniie, 
Navarangapiira, Alimedubiul ')80(KW 

Prole'ivor of I'hy-iica, Department (if f’liysKCi, Osrtuiiiii Uiuver 
siiy. Hyderabad 500007 

DESM-NCEK.T, Sn Aurobindo Maig, New Dsliu 110016 
DESM-NCERT, Sri AurobmdoMarg, New Ddlu llOOlfi 




